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The CALLITRIS, or GREEN MoxRkRY of St, Jago. 


EAI AALLITRIX is a term made uſe of by Ho- 
mer, to expreſs the beautiful colour of 
this animal's coat. Not many ages aſter 
u Homer's time, the Greeks particularly 
applied this name to ſome kinds of mon- 
kies remarkable for their beautiful colour; 


but it muſt rather belong to the animal in queſ- | 


tion. The body is of a fine green colour, the 
neck and belly white, and the face of a beau- 
tiful black. It is found in Mauritania, and in 
Old Carthage; ſo there is all the reaſon in the 


world to ſuppoſe it known to the Greeks and 


Romans; and that it alſo was the monkey, or 
long-tailed ape, to which they gave the name of 
Callitrix. There are another kind of monkies of 
a whiter colour, in the adjoining provinces of 
Egypt, which the ancients have alſo deſcribed by 
the name of Callitrix, Proſper Alpin, and Pietro 
della Valle, ſpeak of this callitrix; but we have 
never ſeen this kind of monkey, which, perhaps, 
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is only a variety of that mentioned by the an- 
cients, or the mona, which is ſo very common in 
thoſe countries, | | 
On the whole, the callitrix, or green monkey, 
is found in Senegal, as well as in Mauritania and 
other neighbouring iflands.. Mr. Adanſon relates, 
that the environs of the woods of Podor, along 
the Black Sea, is filled with green monkies, © I 
& only diſcovercd theſe animals, (ſays this author) 
by their breaking off the branches of trees, 
and throwing them down on my head ; for they 
were ſo very quiet and nimble in their tricks, 
that I could ſcarcely hear them, I did not 
walk far, before I killed three of them with- 
out in the leaſt terrifying any of the reſt : 
% however, when numbers felt themſelves 
& wounded, they began to retreat; ſome conceal- 
ing themſelves behind large branches, and others 
% by deſcending and running away; but the 
ce greateſt number leaped from the top of one 
ec tree to another. During this little fray, 
J kept continually firing at them, and killed 
about twenty-three in leſs than an hour, with- 
out any of them uttering a ſingle cry, although 
ſeveral of them affembled together, and made 
an appearance of attacking me.” 
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Diſtinctive Characters of this Species. 

The callitrix has pouches on each fide of its 
cheeks, and calloſities on its poſteriors : the tail 
much longer than the whole body. Its head 1s 
ſmall, its tnout long, and its face and ears of a 
black colour: it has a narrow ftripe inſtead of 
eyebrows, formed of long black hairs: it is of a 
fine green colour, with a little yellow mixed with 
it, on its body: it walks on all fours; and the 
length of its body, including its head, 1s _ 

teen 
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fifteen inches. The female is ſubject to the pe- 


riodical emanation. 


— 


The MO UST AC. 


THE mouſtac ſeems to be a native of the ſame 

country as the macacco, becauſe its body is, 
like that, ſhorter and more compact than the reſt 
of the monkey tribe. This is, probably, the ſame 
animal as the Guinea travellers call Blanc Nez, or 
White Noſe, from its upper lips being of a white 
colour, whereas all the reſt of its py is of a 
deep blue. It has alſo two tufts of yellow hair 
below its ears, which gives it a very remarkable 
air; and as it is alſo but ſmall, it ſeems to be the 
moſt beautiful of the monkey kind. 


Diftinive Characters of this Species. 


The mouſtac has pouches on each fide of its 
cheeks, and callofities on its poſteriors. The tail 
is much longer than the head and body together, Its 
face is of a deep blue, with a great and broad white 
mark in the ſhape of a chevron under the noſe which 
is naked. There is only a flight edging of black 
hair both on the upper and under lip. 15 body is 
ſhort and compact. There are two thick tufts of 
hair of a bright yellow colour below the ears, and 
another tuft of briſtly hair upon the head; the 
hair of the body is of a greeniſh caſt, and the 
breaſt and belly of an aſh colour. It walks on all 
fours, and is about a foot long. The female is 
ſubject to a periodical emanation, 


The 
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The TALUPOIN. 


n 


HIS monkey is a pretty ſmall animal; its 
name indicates it to be a native of Siam, and 
other eaſtern provinces of Afia, but we cannot 
ſpeak poſitively as to that point: however, it is 
certain, it is a native of the Old Continent, and 
not found any where in the New, from the pouches 
on each fide of its cheeks, and callofities on its 
poſteriors, which characters neither belong to the 
ſagoins, nor ſapajous, which are the only animals 
of the New World which we can compare with 
the monkey: 

What inclines me to think, (independent of its 
name) that this monkey is more commonly found 
in the Eaſt Indies than in Africa, is, that travel- 
lers relate, that the greateſt number of monkies 
of this part of Aſia, have their hair of a browniſh 
green colour. The monkies of Gazarat (they 
e ſay) are of a greeniſh brown, with their beard 
s and eyebrows long and white, Thoſe animals 
which the Banyans ſuffer to multiply in great 
% numbers on a religious principle, are ſo fami- 
te liar, that they enter their houſes in ſuch num- 
« bers, that the fruiterers and confectioners have 
* no little difficulty to preſerve their merchan- 
„„ 
Edwards has given a figure and deſcription of 
a monkey, by the name of the Black Monkey, of 
a moderate ſize, which ſeems to approach nearer. 
the talupoin than any of the reſt, We have 
made a compariſon between the two. By which we 
find, that, excepting the fize and colour, they 
reſemble each other ſufficiently to leave us room 


to preſume, that there is at leaſt a very great 
approximation 
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approximation between them, if they are not va- 
rieties of the ſame ſpecies. In this caſe, as we 
are not certain that our talapoin is a native of 
the Eaſt Indies, and that ſpoken of by Mr. Ed- 
wards is deſcribed by him as an animal belong- 
ing to Guinea, we ſhall give our talapoin the fame 
climate, or at leaſt ſuppoſe, that this ſpecies is 
found both in the ſouthern parts of Africa and 
Aſia. It is alſo, probably, the ſame ſpecies of 
black monkies, deſcribed by Mr. Edwards, which 
Boſman fpeaks of, by the name of Bourdmanmetyes, 
the ſkin of which, he informs us, makes a good 
fur. 


6 — 0 — — 
The DO UC. 


HE douc is the laſt among the claſs of ani- 

mals, called Apes, Baboons, and Monkies. 
This animal, without belonging to any one of 
theſe three preciſely, yet partakes of them all, 
Of the monkey, in the length of its tail; of the 
baboon, in its fize; and of the apc, by the flat- 
neſs of its face, It has, beſides, a very particu- 
lar character, by which it ſeems to fill up the 
chaſm between the monkey and the ſapajou. 
Theſe two families of animals difter between them- 
ſelves, the monkey having fleihy. poſteriors, and 
all the ſapajous having them covered with hair. 
The douc is the only monkey which has hairy 
poſteriors like the ſapajou: it reſembles it alfo 
by the flatneſs of the ſnout; but it is infinitely 
nearer the monkey than the ſapajou, by its 
long tail, and by other very eflential cha- 
racters : beſides, the chaſm which ſeparates theſe 
tio families is immenſe; for the douc, and all 
the monkey tribe, are natives of the Old Conti- 
nent, whereas, the ſapajous are only found in the 
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New. We might alſo aſſert, with ſome reaſon, 
that the tail of the douc being long, like that of 
the monkey,” and not' having calloſities on its po- 
ſteriore, as they have: they form the link which 
connects the orang- outang and the monkey together, 
as the gibbon does the ſame in another reſpect, having 
no tail, like the orang-outang, but only callofi— 
ties on its poſteriors. Independent of theſe ge— 
neral relations, the douc has particular characters 
which renders it very remarkable and diſtinguiſh- 
able from the ape, baboon, monkey, or ſapajou, 
at firſt ſight. Its ſkin, variegated of different co- 
lours, ſeems to indicate the ambiguity of its na- 
ture, and, at the ſame time, diſtinguiſhes its ſpe- 
cies in a very evident manner, It has a purple col- 
lar about its neck; a white beard ; its lips are brown, 
as is the ſkin around its eyes black; its face and ears 
red; the top of the head and body grey, the breaſt 
and belly yellow; the legs white downwards ; the 
fect black upwards ; and the tail white, with a 
large ſpot of the ſame colour upon the loins. 
This animal which, we are informed, comes from 
Cochinchina, ſeems to be likwiſe found at Madagaſ- 
car, and 1s the ſame as that indicated by Flaccourt, 
by the name of Sifac, in the following words : 
% There is (ſays he) another kind of white mon- 
„ key at Madagaſcar, which is of a brown co- 
& lour on its head, and is often ſeen erect on its 
& hind-feet : its tail is white, with two brown 
„ ſpots on the flanks: it is larger than the var; 
% (mococco) but leſs than the vari ce (vart) and 
« this animal is called Sifac : it lives upon beans, 
There are great numbers of them towards An- 
4 drivora, Dambourtorab, and Ranataulchy.” The 
cap or brown collar, the white tail, the ſpots upon 
the flanks, are characters which clearly indicate, 
that this ae of Madagaſcar is of the ſame ſpe- 
cies as the douc of Cochinchina. 


S* 


Travellers 
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Travellers inform us, that the larger monkies 
of the ſouthern parts of Aſia, produce bezoar in 
their ſtomach, which is ſuperior to that of the 
| bezoar of goats and gazelles. Theſe larger mon- 

kies of the ſouthern parts of . India, are the wan- 
derow and the doue. We, therefore, ſuppoſe, that 
we mult refer the production of the bezoar to 
this ſpecies. It is pretended, that this monkey 
bezoar is always of a round form, whereas the other 
bezoars are of different fizes and figures. 


Diftintive Charaffers of this Species. 

The douc has no calloſities on its poſteriors, 
and is cloathed all over with hair: its tail, though 
long, is not ſo long as its body and head put 
together : its face 1s covered with a reddiſh down : 
the ears naked, and of the ſame colour as the 
face: the lips brown, as are the orbits of the 
eyes. The colour of the hair is very bright and 
very variegated : it has a collar of a purple co- 
lour round its neck: its forehead, body, arms, 
legs, are white, and on the chin is a kind of 
yellow beard : it 1s black above 'the forchead and 
the upper part of the arms : the parts below the 
body are of an aſh colour: the tail is white 
as well as the bottom of the loins: it oftener 
walks on two feet than on four; and it is 
three feet and an half or four feet high when it 
is upright. I do not know whether the females 


in this ſpecies are ſubject to the periodical ema- 
nation. 


= 


. 


— 


Of the DEGENERATION of ANIMALS. 
HEN man difperſed himſelf from cli. 


mate to climate, his nature underwent fe- 
veral alterations, which have been but flight in 
temperate 
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temperate countries bordering on his own 
climates: but have increaſed in proportion as 
the diſtance was greater; and after many cen- 
-turies have paſſed away, continents traverſed over, 
and generations degenerated by the ' influence 
of different countries, he ſought the moſt ex- 
treme, and to people the ſandy deſerts of the 
ſouth, and the icy regions of the north: the 
changes are become ſo great and ſo evident, that 
there is room to imagine, that the Negro, the 
Laplander, and the European, form different ſpe- 
cies, if we were not aflured on one fide, that 
thete was but one man at the Creation, and on 
the other, that this European, Laplander, and 
Negro, although ſo different from each other, 
can unite and propagate together. Thus their 
colours are not original, their diſreſemblanees be- 
ing only external, and their alterations of nature 
only ſuperficial. It is alſo certain, that they are 
all of one ſpecies, only differently tinctured, with 
black under the torrid zone; brown at the poles, and 
ſtinted in their growth by che rigour of the climate. 
This alone will be ſufficient to demonſtrate, that 
there is more ſtrength, extent, and flexibility in 
man, than in any other being ; for vegetables, and 
almoſt every animal, are confined to a particular 
ſpot, and to a particular climate. This extent in 
our nature is leſs the produce of the properties of 
our bodies, than the ſoul. By the laſt, man ſecks 
thoſe things which are neceflary for the delicacy 
of his body: by that he has found out the means 
of bearing the inclemencics of the weather, and 
to conquer the ſeverity of the country. He has, 
as we may ſay, iubje&ted the element to his plea- 
jure: by a fingle ray of his knowledge, he has 
produced fire, which before did not exiſt on the 
ſurface of the earth : he has cloathed, ſheltered, 

| and 
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and lodged himſelf; he has compenſated by his 
reaſon. for every deficiency ; and although not ſo 
ſtrong, fo large, nor ſo robuſt, as mott animals, 
yet he has found means to conquer, ſubdue, en- 
ſlave, and deprive them of thoſe ſpaces which Na- 

ture ſeems purpoſely to have ſet apart for their uſe, 
The greateſt divifion of the earth is the two 
continents, which is more ancient than all our 
ſtructures and monuments of antiquity ; but man 
is older than either of them: he is found the 
ſame in both: the Aſiatic, the European, and the 
Negro, alike, propagate with the American. No- 
thing ſtronger proves them to be the iſſue of 
one ſource, than the facility with which they re- 
unite with the common ſtock. The blood is dif- 
ferent, but the body is the ſame, The ſkin, the 
hair, the features, and the ſize, have varied, but 
the internal form has not changed: the type is 
general and common ; but if it ſhould ever hap- 
pen, by unforeſeen revolutions, which time ma 
bring about, in the general order of pofhbilities ; 
if it ſhould happen, I ſay, that man was obliged to 
forſake thoſe climates which he has poſſeſſed him- 
ſelf of, and return to his native climate, he would 
re-aſſume in time his original features, his pri- 
mitive ſize, and his natural colour. This recall 
of man to his original climate, would re-produce the 
above effect: but the mixture of breeds would alſo 
bring it about in a much ſhorter time. The con- 
junction of the white with the black, or the black 
with the white, produces a Mulatto, whoſe colour 
is brown, that is to fay, a mixture of black and 
white. This mulatto, joined with a white per- 
ſon, produces a ſecond mulatto not ſo brown as 
the former; and if this ſecond mulatto unites with 
an individual of the white race, the third mulatto 
will have no more than a flight tincture of the 
brown, which will entirely diſappear in ſucceeding 
generations: 


- 
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penerations : : therefore there is only one hundred 
and fifty or two hundred years required to waſh 
the ſkin of the Negro white, by this method of 
mixing it with the blood of a white perſon ; but 
it would require, perhaps, a very great number 
of years to produce this effect by the influence of 
the climate alone. Since Negroes have been tranſ- 
ported from America, that is to ſay, within theſe 
two hundred years, no perſon has ever perceived, 
that black families have ſubſiſted without a mix- 
ture of colour, and the loſs of ſome part of their 
original tincture. It is true, that the climate of 
South America, being hot enough of itſelf to give 
the natives a brown tint, we cannot be aſtoniſhed 
at the Negroes retaining their colour in that part 
of the world : indeed, to make a proper experience 
of the change of colour, ſome individuals of this 
black race ſhould be tranſported from Senegal to 
Denmark, where the hair and ſkin of the people 
18 generally fair, the eyes blue, and the difference 
of blood, and the oppoſition of colour is the 
greateſt, We muſt keep theſe Negroes with their 
females apart from the inhabitants, and ſcrupu- 
louſly preſerve their breed without permitting them 
to croſs it. This is the only method we can uſe 
to know what length of time it would require to 
renew the nature of man in this reſpect; and for 
the ſame reaſon, how much time it would take 
to change the white colour of the European into 
the black of the Negro. 

The above, then, which is the oreatell alteration 
that the atmoſphere can make on man, we find, 
is not very great. The colour of the {kin, hair, 
and eyes, varies ſolely by the influence of climate: 
the other changes, ſuch as the ſize, the features, 
and the quality of the hair, do not ſeem to depend 
on this cauſe alone; for among the Negro race, 
the greateſt part of which, we know, have woolly 


hair 
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hair on their heads, a flat noſe, and thick lips, 
we meet with whole nations with long and real 
hair, and regular features. Again, if we ſhould 
compare among, the white race, the Dane with the 
Calmack, or only the Finlander with the Lap- 
lander, who are neighbours, we ſhould find as much 
difference between them, with reſpect to fize and 
features, as there is among the Blacks; conſe- 
quently, we muſt ſubjoin ſome other caule to that 
of the climate, to account for theſe alterations, 
which are ſtronger than the firſt. The moſt ge- 
neral and direct cauſe, therefore, is the quality of 
the food; for it is principally by the aliments 
that man receives the influence of the land 
which he inhabits, the air and the atmoſphere 
acting more ſuperficially; and while the latter al- 
ters the external ſurface by changing the form of 
the ſkin, the food acts on the internal form by 
its properties, which arc conſtantly relative to thoſe 
of the earth which produces it. We find in one and 
the fame country ſtrong differences between men who 
occupy the highlands, and thoſe who live in the 
low. The inhabitants of a mountain, are always 
better made, more ſpirited, and handſomer than 
thoſe of a valley ; therefore, in climates far dt- 
ſtant from the primitive ; in climates, where her- 
bage, fruit, grain, and the fleth of animals, are 
of different qualities, and even of different ſub- 
ſtances, men who feed on them, muſt alſo be- 
come changed. Theſe impreſhons are not ſud— 
denly taken, nor made for ſome years. Time is 
required for man to receive the tincture of the 
armoſpherc, and ſtill more for the earth to tranſ- 
mit him its qualities. Ages, joined to a conſtant 
uſe of the ſame nutriment, is neceſſary to influ- 
ence the form of the features, the fize of the 
body, the ſubſtance of the hair, and to produce 
thoſe alterations, which, being afterwards perpe- 
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tuated by generation, are become general and con- 
ſtant characters, by which the breed, and even the 
different nations which compoſe the human race, 
are diſtinguiſhed, 

In animals theſe effects are quicker and greater; 
for, partaking more of the nature of the ſoil than 
the human ſpecies, and their food being more 
uniform and unprepared, the quality is more de- 
ciſive, and conſequently ſtronger : animals alſo 
cannot cloathe nor ſhelter themſelves, nor make 
uſe of the element of fire for, warmth ; they 
remain nakedly expoſed and delivered up to eyery 
inclemency of the climate and air; for this rea- 
ſon every animal has choſen its zone and coun- 
try according to its nature: it is for this reaſon, 
likewiſe, that they have remained there; and that, 
inſtead of extending or diſperſing themſelves, like 
the human race, they remain for the moſt part 
fixed or concentered in thoſe places which are 
moſt agreeable to them. And fince, by the re- 
volutions of the globe they have been obliged to 
forſake their native country, and driven away, or 
carried into diſtant climates, their nature has un- 
dergone ſuch great and ſtrong alterations, that 
they are no longer to be known at firſt fight, 
and we muſt have recourſe to the moſt attentive 
inſpection, and even to experience and analogy, 
to form a proper judgment of them. If to theſe 
natural cauſes of alteration in free animals, we 
add the empire of man over thoſe which he has 
reduced to ſlavery, we ſhall be ſurpriſed to ſce 
how far tyranny is able to degrade and disfigure 
Nature; we ſhall perceive the ſtigmas of captivity, 
and the impreſſions of the fetters, on every en- 
ſlaved animal; we ſhall obſerve, that thoſe wounds 
are ſo much deeper, and ſo much the more in— 
curable, as they are more or leſs old; and that 
in the ſtate wherein we have reduced them, it 
would perhaps be impoſſible to reinſtate them, 


OT 
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or to return them their primitive form and other 
natural attributes which we have deprived them 
of. 

Thus, the temperature of the climate, the qua- 
lity of the food, and the evils of flavery, are three 
cauſes of the change, alteration, and degeneration 
of animals. The effects of each deſerve to be 
particularly conſidered, and their conclufions ſeen 
apart, will preſent before us a tablet on which we 
ſnall ſee Nature ſuch as it at preſent is; and we 
ſhall obſerve, in a more remote degree, 2 it was 
before its degradation. 

Let us compare our ſheep with the be 
from which they ſpring: the laſt is as large and 
as ſwift as a ſtag, armed with defenfive horns, 
and covered with a rough hair; it dreads neither 
the inclemency of the climate, nor the voracity 
of the wolf: it cannot only eſcape its enemies by 
its ſwiftneſs, but can even ſtand againſt them by 
the ſtrength of its body, and the ſolidity of the 
weapons its head and feet are furniſhed with—what 
a difference from our ſheep, which ſcarcely have 
the .power left of exiſting 1 in flocks, and cannot 
defend themſelves even in numbers againſt their 
enemy : and unable to withſtand the rigours of our 
winters without ſhelter, they would all periſh if it 
was not for the care and protection of man]! In the 

hotteſt climates of, Africa and Afia, the mufflon, 

who is the common father of all ſheep, ſeems to 
have ſuffered leſs degeneration than elſewhere ; for, 
although it is reduced to domeſticity, it has pre- 
ſerved-its fize and hair the ſame,. and has only 
ſuffered a loſs in its ſize, and the maſſive ſtructure 
of its weapons. The ſheep of Senegal and India 
are the largeſt of all domeſtic ſheep, and thoſe 
whoſe nature is the- leaſt degraded, The ſheep 
of Barbary, Egypt, Arabia, Perſia, Armenia, &Cc. 
have undergone the greateſt changes: they are, 
Vor, IV. C relatively 
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relatively ſpeaking to the human ſpecies, perfec 
tionated in certain reſpects, and viciated in others 5 
but as perfectionating and viciating means the ſame 
thing in nature, they are all therefore robbed of 
their real nature. Their rough hair is changed 
into a fine wool ; their tail, loaded with a lump 
of fat, has got to ſo large and inconvenient a 
bulk, that the animal drags it along with pain 
and difficulty; and while it is thus charged with 
a ſuperfluous matter, and adorned with a beauti- 
ful fleece, it has loſt its ſtrength and its weapons 
of defence : for theſe broad and long-tailed ſheep 
are ſcarcely: half the fize of the mufflon: they 
cannot fly from danger, nor make any reſiſtance 
againſt the enemy; and are in continual need 
of the care and aſſiſtance of man to preſerve and 
multiply them. The degradation of the original 
ſpecies is ſtill greater in our climates, than elſe- 
where, Of all the qualities belonging to the muf- 
Hon, there only remains in our ſheep and ram a 
ſmall portion of its vivacity ; but it is ſo exceed- 
ingly tame, that it obeys the voice of the ſhepherd : 
and its timidity, weakneſs, and ſtupidity, are the 
only ſorrowful remains of its degraded nature, If 
we would reſtore its ſtrength and ſize, the mut- 
flon ſhould be united with our Flanders ſheep, 
and the inferior breed no longer ſuffered to be 
propagated ; and if, to render it ſtill more uſeful, 
we would devote this ſpecies for the purpoſe only 
of affording good meat and fine wool, we muſt, 
like our neighbours, chuſe and propagate the Bar- 
bary race ot ſheep, which, being tranſported into 
Spain and England, has been attended with ſuch 
great ſucceſs. The ſtrength of the body, and the 
fize, are maſculine attributes ; the. beauty and clear- 
nels of the ſkin are feminine qualities: we ſhould 
therefore obſerve this difference in mixtures. The 
females of the Barbary ſheep ſhould be brought 
N * @- 
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to our rams, if we are deſirous to produce 
wool; and if the reſtoration of the ſize is the ob- 
ject, the mufflon ſhould: be given to our ſieep. 
The ſame effect might be produced in our goats 
as in the ſheep; we might change the nature of 
their hair, and re der it as uſeful as the fineſt wool, 
by mixing our goats with the ſheep of Angora. The 
goat ſpecies in general, although greatly degenera- 
ted, is notwithſtanding leſs ſo than that of . our 
ſheep ; and in the hotter countries of Aſia and 
Africa it appears to be more fo than in ours, and 
the ſmalleſt and weakeſt goats'are thoſe of Guinea, 
Judea, &c. but in thoſe climates we find on the 
contrary, the: largeſt and ſtrongeſt ſneep. 2:4 
The ſpecies of the ox, of all domeſtic animals 
ſeems to be that on which the food acts with the 
greateſt influence; it attains a prodigious ſize in 
thoſe countries where the paſture: is rich and nou- 
Tiſhing : the ancients called the oxen of Ethiopia 
by the name of the bull elephants ; the fize of which 
in thoſe countries they nearly approach. The great 
plenty of herbage and the ſubſtantial and ſuecu- 
lent quality thereof produces this effect: we have 
a like circumſtance: in our climates ; the ox fed 
on the tops of the verdant mountains of Savoy and 
Sweden, acquire twice the bulk of the comman oxen, 
notwithſtanding the Sweden oxen, like ours, are 
ſhut up in the ſtable and reduced to forage du- 
ring the greateſt part of the year; but what cauſes 
this great difference is, that they are put into full 
paſture in Sweden as ſoon as ever the ſnow. is mel- 
ted; whereas in our provinces: they are forbid to 
enter the meadows till after the crop of graſs reſer- 
ved for the horſes. They are therefore neither amply 
nor agrecably fed, and it would prove a very no- 
ceſſary attention, and uſeful to the nation in general, 
to make a regulation, to aboliſh theſe uſeleſs paſtures 
and permit encloſures. The climate has alla great 


in- 
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influence on the nature of the ox. In the northern 
parts of the two continents, it is covered with a lon 
kind of hair reſembling wool ; on its ſhoulders is 
a hard lump, which deformity is found in all the 
oxen of Aſia, Africa and America. Thoſe of Eu- 
rope are not hunched : the laſt, notwithſtanding is 
the primitive race to which the hunched race re-aſ- 
cend by the mixture of the firſt or ſecond genera- 
tion. What ſtill farther proves this hunched race 
to be only a variety of the firſt, is, its being ſub- 
ject to the greateſt alterations and depredations which 
appear exceſſive; but even there are ſuch uncommon 
differences in the ſizes of the horned oxen, that the 
little Zebu. of Arabia is no more than a tenth part 
the ſize of the Elephant. 

In general, the influence of the food is greater, 
and produces more ſenſible effects on thoſe animals 
which feed on herbage and fruit. Thoſe, on the 
contrary, that live only upon prey, vary leſs 
from that reaſon than from the influence of the 
climates; becauſe fleſn is a prepared aliment, 
and already aſſimilated to the nature of the carni- 
verous animal that devours it; whereas herbage 
being the neareſt production to the earth, poſſeſſes 
all the properties of it, and immediately tranſmits 
the terreſtrial qualities to the animal that feeds upon 

Its. 

The dog alſo, on which the food ſeems to have 
but ſlight influence, is nevertheleſs of all carnive- 
rous animals, that ſpecies which is moſt varied: it 
ſeems minutely to follow the difference of climate 
in its degeneration : it is naked in the hotter coun- 
tries; cloathed with a thick and rough hair in the 
northern parts; adorned with a beautiful filken 
coat in Spam and Syria, where the mildneſs of the 
air changes the hair of moſt animals into a ſort of 
filk : but independent of thoſe varieties, which are 
external ggoduced by the. influence of climate 


alone. 
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alone. There are other alterations in this ſpecies 
which proceed from its condition and its eapti- 
vity, or if we will, from the. ſtate of | ſociety, the 
dog is in with reſpect to man. The augmentation 
or diminution of fize is cauſed by the care taken to 

unite the great with the ſmall. The ſhortneſs of the 
ears proceeds alſo. from the hand of man: thoſe dogs | 
which have had their tails and ears cut from gene- h 
ration to generation, [tranſmit thoſe defects wholly 
or partly to their deſcendants. - I have ey ops 
whelp'd without any tail, which I at firſt fight took for 
monſters of this ſpecies: but I am ſince aſſured 
that this breed exiſts, and is perpetuated by genera- 
tion. The long and hanging ears which is the moſt 
general and certain mark of domeſtic ſlavery, is it 
not found in almoſt every dog? among thirty dif- 
ferent breeds, of which the ſpecies is at preſent 
compoſed, there is only two or three that have pre- 
ſerved their primitive ears: the ſhepherd's dog, the 
wolf dog, and the northern dogs, have erect ears. 
The voice of theſe animals, have alſo undergone 
ſtrange mutations: the dog ſeems to owe its 
vociferouſneſs to man, who of all beings ex- 
iſting, uſes and abuſes the gift of ſpeech- moſt. 
In a ſtate of nature the dog is almoſt dumb, and 
very ſeldom howls except when neceſſity compels it; 
it derives its barking from'its commerce with man, 
eſpecially with the poliſhed nations; but when it. 
is tranſported into extreme climates, where the 
people are uncultivated as the laplanders or 'the ne- 
groes, it ceaſes its barking, and even often becomes 
abſolutely dumb. . Dogs without ears, particularly 
the ſhepherd's dog, which is the leaſt degenerated 
of any, is alſo that which gives tongue the leaſt: 
as it paſſes its life in ſolitude in the country, and has 
no commerce but with ſheep and ſome ſimple pea- 
ſants, it is like them, of a ſerious and filent 
diſpoſition, although at the fame time it is very 
5 ſpirited - 
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ſpirited and ſagacious: it is the only dog that has 
the feweſt acquired qualities and the moſt natural 


talents; it is the moſt uſeful to preſerve good or- | 


der and to protect the ſheep, and it would prove 
more advantageous: to increaſe this breed than to 
extend that of other dogs, who are of no other 
ſervice but for our amuſements, and the number 
of which is ſo great, that there is not a town to be 


named, wherein a number of families might nat be 
Fed with the aliments alone which are conſumed by 


theſe animals. | © 20068536 , 
The ſtate of domeſticity has greatly contributed 
to vary the colour of animals, which in all is origi- 


nally black. The dog, the ox, the goat, the 


ſneep and the horſe have imbibed all manner of 
colours: the hog is changed from black to white; 
the laſt colour indeed ſeems to be in this reſpect 


the mark of the laſt degree of degeneration, ard 


which commonly is accompanied with imperfecti- 


ons or eſſential defects. In the race of white men, 
thoſe who are more ſo than others, and whoſe hair, 


beard, and eyebrows are naturally white, are often 
deaf and afflicted with red and weak eyes: in the 
black race, the faireſt negroes are ſtill of a weaker 


nature; every animal which is therefore abſolutely 


white is hard of hearing and afflicted with red eyes: 
this kind of degeneration, though more common in 


-domeſtic animals, is often ſeen in the wild ſpecies: 
the elephant, ſtag, deer, monkey, and every other 


wild animal, having this colour always accompa— 
nied with either, a greater or a leſſer weakneſs 
of body and dulneſs of ſenſation. 


But of all animals the camel ſeems to be that, 


which has had the greateſt weight of flavery and 
the deepeſt impreſſions made on him: born with a 
prominence on its back and callofities on the breaſt 
and knees, it wears evident marks of its ſubjection 
to man: theſe wounds are formed by the — 

a 
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al friction on thoſe parts, as is plain from the pus 
and corrupted blood with which they are filled. As 
it never travels without being heavily loaded, the 
preflure of the burden has prevented the free ex- 
tenſion and uniform growth of the muſcular parts 
of the back, which in proceſs of time has puffed up 
the ſurrounding fleſh: the camel likewiſe bein 

conſtrained to reſt or ſleep in a kneeling pot- 
ture, all the whole weight of its body lies 
for ſeveral hours in the day on the breaſt and 
knees, and the ſkin of thoſe parts being preſſed and 
rubbed againſt the carth, the hair is wore off, and 
the parts by degrees become hard and callous. 
The lama which paſſes its life in a ſtate of ſlavery, 
like the camel, under the preſſure of heavy bur- 
dens, and which likewiſe reſts with the whole weight 
on its breaſt and knees, has like calloſities perpe- 
tuated by generation. The baboon and the monkey, 


which whether ſleeping or waking are generally in 


a fitting poſture, have alſo calloſities on their poſte- 
riors, and this callous ſkin is become even inherent 
to the bones of thoſe parts againſt which it is con- 
tinually preſſed by the weight of the body: but 
theſe calloſities of the baboon and of the monkey 
are of a dry and ſound nature, as they do not 
proceed from the oppreſſion of any ſuperabun- 
dant weight; but on the: contrary, are only 
the effects of the natural habits of the animal 


which remains more readily and a longer time in a 


fitting poſture than in any other ſituation. In ſome 
of the monkey kind, theſe calloſities are like the 
ſoles of our ſhoes; a natural calloſity which our 
habit of walking or ſtanding renders thicker, hard- 
er, or ſofter, according to the greater or leſſer de- 
- gree of friction uſed. | 
Wild animals not being immediately ſubject to 
the empire of man, are not liable to ſuch preat 
alterations as domeſtic animals. Their nature ſeems 
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to vary according to different climates, though no 
part of it is degraded. If they were abſolutely 
at liberty to chuſe their climate and food, theſe 


alterations might be ſtill leſs; - but, as they have 
ever been hunted and exiled by man, or even 


among themſelves by thoſe which have a greater 


ſtrength and ferociouſneſs than others, the greateſt 
part of them have been obliged to quit their na- 
tive country, and habituate themſelves in leſs fa- 
vourable climates. - Thoſe which had ſufficient flexi- 
bility of nature to incline them to their new ſituation, 
have diſperſed to a great diſtance, whereas others 
had no reſource but to confine themſelves within 
the neighbouring deſerts of their native country. 
There is no ſpecies of animal, except man, found 
univerſally ſpread over the face of the terreſtrial 
. Some, and indeed great numbers, are con- 

ned to the ſouthern parts of the Old Continent, 
and others to the ſouthern parts of the New, 
while a leſſer quantity are included in the colder 
climate of the North; and inſtead of extending 
themſelves towards the ſouthern countries, have 
paſſed from one continent to the other by roads 


even unknown to us at this preſent hour. In ſhort, 
there are yet ſome other ſpecies which dwell on 


particular mountains, or particular vallies, and the 
alterations of their nature is ſo much the leſs ap- 
parent as they are more confined. 8 
The climate and the food having little influ- 
ence on wild animals, and the empire of man 


Fill leſs, their principal varieties proceed from 


ſome other cauſe ; they are relative to the combina- 
tion of their number in individuals, as well in thoſe 
which produce, as in thoſe which are produced. In 

thoſe ſpecies, like that of the roebuck, where the 


male attaches itſelf to its female, and never changes, 


the young ones demonſtrate their attachment to the 
nature of their parents by the entire reſemblance 


between 
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between them. In thoſe ſpecies, 'on the contrary, 
where the females often exchange their males, as 


in that of the ſtag, there are found a number 


of varieties: and as there is not a fingle animal 
in nature which perfectly reſembles another, 
there is found a greater number of varieties in 
animals, as their produce is more numerous, or 
more frequent. In ſpecies where the female pro- 
duces five or ſix young ones, three or ſour times 
a year, by different males, the number of varie- 
ties muſt neceſſarily be greater than in thoſe where 
the produce is annual and only ſingle. The in- 
ferior ſpecies alſo, which produce oftener, and in 
greater numbers than thoſe of the larger, are ſub- 
ject to more varieties. The ſize of the body, 
which ſeems only to be a relative quality, ne- 
vertheleſs poſſeſſes poſitive attributes and real laws 
in the order of Nature. The larger ſpecies is as 
fixed as the ſmaller is variable. We ſhall be con- 
vinced of this matter very eaſily by enumerating 
the varieties of the greater and leſſer animals. 

The Guinea boar has very long ears, turned 
backwards. The hog has a large pendent belly, 
and very ſhort legs: at the Cape the tuſks are 
very large and crooked, like the horns of an ox: 
in its domeſtic ſtate the ears are ſomewhat pen- 
dent; and in cold and temperate climates, its 
briſtles have received a white colour. I do not 
place the 8 nor the babirouſſa, among the 
varieties of the boar, becauſe neither the one nor 
the other belong to that ſpecies, although nearly 
reſembling it. 

The ſtag in dry, hot, and mountainous coun- 
tries, ſuch as Corſica and Sardinia, has loſt above 
half its original fize, and has received a brown 
coat with a blackiſh horn. In cold and wet coun- 
tries, as in Bohemia, and at the Ardennes, its fize 


is greatly increaſed, its coat and horns are become 
OL. IV. almoſt 
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almoſt brown, and its hair is greatly lengthened, 
ſo as to form a kind of long beard to its chin. To- 
wards the north of the other continent, the horn 
of the ſtag is extended and ramified by crooked 
antlers. In its domeſtic ſtate, its coat changes 
from a brown colour to a white; and when the 
ſtag is not in perfect liberty, its legs are deformed 
and crooked. I do not reckon the ox among 
the varieties in the ſtag ſpecies; it approaches 
nearer that of the deer, and is, perhaps, only a 
variety of it. 
It would be a difficult point to determine the 
origin of the deer ſpecies. It is not in any part 
of the globe entirely domeſtic, nor abſolutely 
wild. It indifferently varies from a brown to a 
ted colour, and from a pied colour to a white. 
ts tail, according to the breed 1s either longer 
or ſhorter, and its fleſh is good or bad, according 
to the ſoil and climate. We find animals like 
the ſtag in both continents, and they ſeem to be 
larger in Virginia, and the other temperate pro- 
vinces of America, than in Europe. It is the fame 
with reſpect to the roebuck; it is of a larger 
ſize in the New than in the Old Continent ; but 
in other reſpects, its varieties are reduced to only 
ſome differences in the colour of the hair which 
changes to a deep brown : the largeſt roe-bucks 
are generally of a fallow colour, and'the fmalleft 
are brown. Theſe two ſpecies of roe-bucks and 
deer, are the only ones of all animals common to 
both continents, which are larger and ſtronger in 
the New than in the Old Continent. | 
The aſs has undergone but few varieties, even 
in its moſt rigid ſervile ſtate: for its nature is fo 
ſtubborn as to reſiſt both ill treatment and the in— 
conveniencies of a bad climate and a coarſe food. 
Although it is a native of hot countries, it can 
live and even multiply without any aſüſtance from 
man 
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man in temperate climates. Formerly there were 
onagras, or wild aſſes, in the deſerts of Aſia Minor, 
but at preſent there are very few to be found, 
though there are great quantities in Tartary. The 
Darian mule, called Crigithai by the Tartars, is, 
probably, the ſame animal as the onagra of the 
other provinces of Afia ; it only differs from it 
by the length and colour of the hair, which, ac- 
cording to Mr. Bell, ſeems to be undulated with 
brown and white. Theſe onagras, crigitbais, are 
found in the foreſts of 'Tartary, even to the fifty- 
firſt and fifty ſecond degree, and muſt not be con- 
founded with the zebra, whoſe colours are more 
bright, and quite otherwiſe diſpoſed, ' forming a 
particular ſpecies almoſt as diiferent from that of 
the aſs, as from that of the horſe. - The only 
remarkable degeneration of the aſs, in point of 
domeſticity, conſiſts in the ſkin being more pliant 
and deficient of the ſmall tubercles which are 
found ſcattered over the onagra, from which the 
people of the Levant make your grained hide, 
known here by the name of Shagyeen. 

The hare is of a flexible, yet firm nature; for 
it is diſperſed over almoſt every climate of the 
Old Continent, and is nearly the fame in every 
part- thereof, its ſkin only becoming rather whiter 
during the winter of very cold climates, but it 
re- aſſumes its natural colour in ſummer, which 
only varies from a fallow to a reddiſh hue : the 
quality of the fleſh varies the ſame. The reddeſt 
hares are always the beſt eating; but the rabbit, 
without being of ſo flexible a nature as the hare, 
is not ſo univerſal, and ſeems to be confined to 
particular countries, is, nevertheleſs, ſabject to 


more varieties ; for the hare is in every part of 


the world wild, whereas the rabbit ſeems to be half 
domeſticated. The wild rabbits have varied in their 
colours, from fallow to white or black: they have 

alſo 
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alſo varied in the ſize, quantity and quality of their 
fur. This animal, which originally is a native of 
Spain, has received a long. tail in Tartary, and a 
tufted and thick coat in Syria. 

Black hares are often found in cold countries: it is 
alſo reported that in Norway and ſome other nor- 
thern provinces, there are hares which are furniſh- 
ed with horns. Klein has engraved two of theſe 
horned animals: it is eaſily ſeen from an inſpection 
of the figures, that theſe horns reſemble thoſe of the 
roebuck ; this variety, if it does exiſt, it is only 1 in- 
dividual, and probably only manifeſts itſelf in thoſe 
places, where the hare cannot meet with graſs for 
its food, and is obliged to feed on the wood, bark, 
buds, and leaves of trees. 

The elk, whoſe ſpecies is confined to the nor- 
thern part of the two continents, is only leſs in 
America than in Europe, and we ſee by the enor- 
mous horns found in the earth at Canada, Ruſſia, 
Siberia, &c. that theſe animals were formerly 
much longer than they at preſent are: perhaps 
this circumſtance proceeded from their enjoyments 
of the foreſts in tranquility, and not being then 
diſturbed by the human ſpecies, which had not at 
that time penetrated into thoſe climates; they 
were at hberty -to chuſe their refidence in thoſe 
ſpars where the air, foils, and water agreed beſt 
with their nature. The rein- deer, which the lap- 
landers have rendered domeſtic, 1s on this account 
more altered than the elk, which has not yet been 
reduced to flavery : the wild rein-deer are longer, 
ſtronger, and their hair blacker than the domeſtic 
kind: the laſt have varied greatly in the colour of 
their hair, and alſo in the ſize of their horas. The 
lichen or the great white moſs which compoles the 
principal food of the rein- deer, ſeemsby its quality 
to contribute. greatly to the formation and growth 


of the horns, which is proportionably longer in the 
rein- 
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rein- deer than in any other ſpecies : and it is per- 
| haps, this ſame nutriment, which in this climate 
produces horns on the head of the hare, in the 
ſame manner as it does upon that of the rein-deer ; 
for in every other climate, there is neither cornuted 
hares, nor any female animal that is furniſhed with 
horns like the male. 

Ihe elephant ſpecies is the only one which a ſtate 
of ſlavery or domeſticity has never had any influ- 
ence on, becauſe in that tate it will not bring forth, 
and conſequently cannot tranſmit to its ſpecies 
any defects which its ſervile condition might occa- 
fion. There are only ſlight and almoſt individual 
varieties in the elephant: its natural colour is black; 
however, there are ſome found that are red and 
white, but thoſe are very few in number. The ſize 
of the elephant alſo varies according to the longitude 
or latitude. of the climate under the torrid zone, 
where it is, as we may fay, thut up: and under 
the ſame line, in the eaſtern parts of Africa, it at- 
tains fifteen feet in height, whereas in the weſtern 
parts of this ſame country, it only arrives to the 
height of ten or eleven feet: which proves that 
although great heat is neceſſary to the full expan- 
ſion of its nature, yet if it is exceſſive, it is reduced 
to leſs dimenſions. The rhinoceros ſeems. to be of 
a more uniform and leſs variable ſize, and only dif- 
fers in its own breed by a very ſingular character, 
which diſtinguiſhes in a particular manner from 
every other animal, viz. by the great horn it has on 
its noſe. This horn is fingle in the Afian rhinoceros, 
and double in the African. 

I will not ſpeak in this place of the varieties 
which are found in every ſpecies of carniverous ani- 
mals, as they are extremely flight; we ſhall there- 
fore only obſerve, that thoſe animals which feed on 
fleth are the leaſt dependent on man, and that by 
means of this nutriment already prepared by na- 

ture, 
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ture, they receive ſcarcely any of the qualities of 
the country they inhabit ; in other reſpects, being 
armed both with ſtrength and weapons, they have 
the power of chuſing their own climate; conſe- 
quently theſe three cauſes of change, alteration and 
degeneration which we have ſpoken of, can have 
but very ſlight and trivial effects on them. 

But after this glance which we have thrown on 
thoſe varicties which indicate to us the particular 
alterations of each ſpecies, a more important con- 
fideration preſents itſelf, affording a more extenſive 
view : I mean, that of the change of the ſpecies 
themſelves ; it is in this ancient and immemorial 
degeneration made in each family ; or, as may be 
fad, in every genus, under which we may compre- 
hend the proximating ſpecies. Among all terreſ- 
trial animals there are only ſome iſolated ſpecies, 
which like the human, at once compoſe both ſpe- 
cies and genus. The elephant, the - rhinoceros, 
the hippopotame, form genuſſes or ſimple ſpecies, 
which only propagate in a direct line, and have 
no eollateral branches; every other forms 
families in which one principal 'trunk is generally 
remarked, from whence iſſues ſeveral different 
branches, ſo much the more numerous as the indi- 
viduals in each ſpecies are ſmailer and prolifick. 

Under this point of view, the horſe, the zebra, 
and the aſs are all of one and the ſame family : if 
the horſe is the ſource or the principal trunk, the 
zebra and the aſs will be collateral branches; the 
number of their reſemblances being infinitely greater 
than that of their differences, we may look on them 
as only one and the fame genus, the principal cha- 
racers of which are clearly announced and common 
to all three: they are the only animals which are 
truly ſolipedes, that is to ſay, which have ſolid hoofs 
without any appearance of toes or nails. Although 
theſe form three very diſtin& kinds, theyar e not- 
withſtanding neither abſolutely nor perfectly wes 

ted, 
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ted, for the aſs copulates with the mare, and the 
hoxſe with the aſs. It is alſo probable that if we 
can tame the zebra and mollify its ſavage nature, it 
would likewiſe produce with the horſe and the aſs. 
This mule therefore which has hitherto been re- 
garded as a vicious production, or a monſter com- 
poſed of two different natures, incapable of re- 
producing its own likeneſs and to form a continual 
line, is not ſo very baſe as might be imagined from 
the above prejudice, fince it is not really unproli- 


fic, and its ſterility only dependent on certain 


external and particular circumſtances. It is well 
known that mules have been prolific in hot 
countries, and we have ſome examples even in our 
temperate climates ; but we do not know whether 
the generation ever proceeded from the union of 
a male with a female mule ; or rather if the pro- 


duction was not effected by the junction of a male 


with a mare, or an aſs with a mule, There are 
two kinds of male mules, the firſt 1s the great mule 
or moil, properly ſo called, which is the producti- 
on from the junction of the aſs and mule: the 
ſecond is the ſmall mule, proceeding from the 
horſe and the ſhe aſs. The ancients were acquaint- 
ed with them, and diſtinguiſhed them by two differ- 
ent names : they called the great mule, mulus ; which 

oceeds from the aſs and mare; and they denomt- 
nated the production of the horſe and the aſs, 
hnnus. They affert that the great mule mulus, 
produces when joined with the mare, an animal 
they called ginnus * or hinnus : they have hkewiſe aſ- 
ſerted, that the mule mula conceives very readily, 
but ſeldom brings its fruit to perfection: they 
add, that although they have had frequent exam- 
ples of mules bringing forth, yet ſuch productions 
muſt be looked on as prodigies. But what is a pro- 

di 

* The word Ginnut has been uſed by Ariſtotle in two ſenſes yr 

firſt to denote in general an imperfect animal, i. e. an abortive or dwarf 


animal, proceeding ſometimes from the horſe and the ats 5 and the ſe- 
cond to ſignify the particular production of the great mule and the mare. 
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digy of nature, except an event which happens 
not ſo often as another? the male therefore can en- 
gender, conceive and bring forth in certain circum- 
ſtances; it is therefore only required to know what 
theſe circumſtances are, and to acquire farther infor- 
mation from which we may throw great light on the 
degeneration of ſpecies by a mixture of breeds, and 
conſequently in the unity or diverſity of each genus: 
to ſucceed in theſe inquiries, the great mule muſt be 
Joined with the ſhe mule, mare and aſs, and then 
ſee the reſult of theſe different copulations. 

The horſe and the aſs likewiſe ſhould be con- 
nected with the great mule, and the ſame thing done 
again with the ſmall female mule: theſe experiments 
however ſimple they are, have never as yet been 
tried with a view of information, and I regret it 
is not in my power to put them into execution, 
as I am perſuaded conſequences would reſult from 
them, which at preſent we only apprehend, and ſpeak 
of in a preſumptive mode. Ir appears, for exam- |. 
ple, that among all the above copulations, that of 

the great mule with the female ſingle, i. e. the 
animal produced by the horſe and the aſs, and that 
of the burdet with the little mule might poſſibly 
not ſucceed; but the generation of the ſhingle with 
its own female, might meet with ſucceſs. But, I pre- 
ſume that the great mule would produce with the 
mare with greater certainty than with the ſhingle 
and ſhe aſs : the horſe and the aſs : likewiſe might 
poſſibly propagate with both kinds of mules, but 
the aſs with greater certainty than with the horſe. 

Theſe experiments ſhould be made in a country at 
"leaſt as warm as the ſouth of France. The age of 
the mules ſhould not be above ſeven, the horſes 

five, and the afles four years, becauſe there is that 


difference in the age of puberty in thoſe three ani- 
mals. 


Theſe then are the analogical reaſons on which 
the above preſumptions are founded: in the com- 


mon 
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mon courſe of nature, it is not the males but the 
females which conſtitute the unity of the ſpecies : 
we know by the example of the ſheep, which pro- 
pagate alike with the goat and the ram, that the 
female has much more influence than the male, on 
the ſpecific nature of the production. Lambs, 
that is to ſay, individuals which have a ſpecific re- 
ſemblance to their mother, being the only iſſue by 
a junction with theſe two different males: the great 
mule alſo reſembles the mare more than the . aſs, 
and the ſhingle more the ſhe aſs than the horſe ; 
therefore the propagation-of the great mule with the mare, 
muſt have a more certain effect than with the ſhe aſs, 
and the ſhingle fill more ſo with the ſhe aſs than with 
the mare. The horſe and the aſs likewiſe might poj+ 
fibly propagate with the two mules, becauſe being fe- 
males they have, although ſomewhat viciated, re- 
tained more ſpecific properties than the male mules ; 
but the. aſs muſi propagate with greater certainty with 
them than with the horſe ; becauſe it is obſerved, that 
the aſs has a greater engendering power with a mare, 
than even a horſe has ; for the firſt corrupts and to- 
tally deſtroys the generation of the latter : we may 
be convinced of this by copulating a ſtallion with a 
mare, and the next morning, or even ſome days af- 
ter preſenting to her an aſs, the production will al- 
moſt always be mules. This obſervation which de- 
ſerves to be proved in every circumſtance, ſeems 
to indicate, that the ſtock or principal root of the 
family, may poſſibly be the aſs and not the horſe, 
ſince the firſt predominates by its engendering power 
over the latter even with its own female; on the 
contrary, by its not ſucceeding when the aſs is firſt 
given to the mare and the horle afterwards the latter 
does not corrupt the generation of the aſs ; for the 
production 1s ſtill a mule : on the other hand, the 
like effect does not happen when the aſs is joined in 


the firſt, and the horſe in the ſecond place with the 
Vor. IV. F. ſhe 
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ſhe aſs, for the horſe never corrupts or deſtroys the 


generation of the aſs ; and with reſpect. to the co- 
pulation of mules among themſelves, I preſume 
them to be ſterile, for we can expect nothing elſe 
from two natures already debaſed by generation, 
and which by mixture could not fail of being ſtill 
more debaſed, than a production entirely viciated, 
or abſolutely none at all. 3 WM 
By the mixture of the mule with the mare, the 

ſhingle with the ſhe aſs, and the horſe and the aſs 
with the mule, we ſhould obtain individuals which 
would remount to the ſpecies, and would be no 
more than half mules, which like their parent, 
would not only have power to engender with their 
original ſpecies, but perhaps would have even the 
faculty of propagating among themſelves ; for be- 
ing. but half debaſed, their production would not 
be more viciated than the firſt mule, and if the 


union of theſe half mules was ſterile, or that their 


productions were rare and difficult, it appears to me 
certain, that by bringing them a degree ſtill nearer 
their original ſpecies, the individuals which would 
reſult from ſuch union, and which would be no 
more than a fourth part debaſed, would produce 
among themſelves and form a new ſource, which 
would be. preciſely neither that of the horſe nor 
that of the aſs. Now as every thing poſſible has 
been brought about by time and is found in na- 
ture, I am inclined to think that the prolific mule, 
ſpoken of by the ancients, and which in the time of 
Ariſtotle exiſted in Syria, might poſhbly be a race 
of half or quarter mules, which was formed by the 
mixtures we have been ſpeaking of : for Ariſtotle 
expreſsly ſays, that theſe prolific mules reſemble 


in every particular, and as much as is poſhble the 


fterile mules. He alto, very clearly diſtinguiſhes 


them from the nagra, or wild aſs, which he men- 


tions in the ſame chapter: conſequently we muſt 
refer 
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refer theſe animals to the leſs viciated mules, which 
have preſerved the re- productive faculty. The 
prolific mule of Tartary, viz. the Crigithats, of 
which we have before ſpoken, may alſo poſſibly not 
be the onagra or wild aſs, but only this phoenician 
mule, the breed of which is perhaps maintained to 
this day. The firſt traveller who will be able to 
compare them, will. confirm or deſtroy this conjec- 
ture, The zebra itſelf, which even bears a greater 
reſemblance to the mule than to rhe horſe and aſs, 
might probably have the fame origin ; the con- 
ſtrained and fimmetrical regularity of the colours 
of its hair, alternately diſpoſed in black and white 
ſtripes, ſeems to indicate that they proceed from 
two different ſpecies, ſeperated as much as 
poſſible, by mixture; for nature in none of her 
works is ſo divided, or ſo little connected as on the 
coat of the zebra, where it ſuddenly and alterna- 
tively changes from white to black, and vice verſa, 
without any intermedium throughout the whole ex- 
tent of the animal's body. 

But however that may be, it is certain from what 
we have ſaid, that mules in general which have ever 
been accuſed of impotence and ſterility, are never- 
theleſs neither ſo nor generally unprolifie, and that 
this ſterility is only manifeſt in that particular kind 
of mule proceeding from the connection of the aſs 
and the horſe ; - the mule produced by the 
goat and the ſheep, is as prolific as its parents, 
and moſt mules among the birds which proceed 
from different ſpecies are not barren ; therefore it 
is only in the particular nature of the horſe and the 
aſs, that we muſt ſeek for the cauſes of the infecun- 
dity of the mules produced by them ; and inſtead 
of ſuppoſing the ſterility as a general and neceſſary 
defect in every mule, confine it on the contrary, 
to that mule alone proceeding from the aſs * 

ene 
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the horſe, and ſtill give greater limits to this re- 
ſtriction, by conſidering that*theſe mules may prove 
prolific in certain circumftances, and eſpecially in 
re-approaching a degree nearer their original ſpe- 
cies. 
The mule, which is produced by the horſe and 
the aſs, has its organs of generation as complete 
and perfect as other animals: nothing is wanting 
either to the male or female: they have a great 
plenty of ſeminal liquor ; and as Go males are ne- 
ver ſuffered to copulate, they are often ſo over- 
charged with it, that they frequently reſt upon their 
belly and emit it: theſe animals are therefore pro- 
vided with every thing neceſſary for the purpoſe, 
of generation: they are even very ardent, and, 
contequently, very indifferent in their choice, and 
have nearly an equal vehement defire for the mule, 
the aſs, and the mare. There is, therefore, no 
difficulty in the copulation, though it requires par- 
ticular attention and care. 4A too ſtrong heat is 
very often attended with fterility; and the mule 
is at leaſt as ardent as the ſhe-aſs. Now, it is 
known, that, the latter rejects the ſeminal liquor of 
the male, and that to make her retain it, ſeveral _ 
ftrokes ſhould be given, and cold water thrown 
over her crupper, to calm the convulſive motions 
which ſubſiſt after copulation, and which occafions 
this rejaculation. The ſhe-aſs and the mule there- 
fore incline to ſterility by their overheat. The he 
and the aſs incline to it by another cauſe; for as 
they are natives of hot climates, cold oppoſes their 
generation, and this 1s the reaſon that they are 
coupled in the warmth of ſummer. If they are 
Joined in any other time, particularly in winter, the 
impregnation very ſeldom attends the copulation, 
however often reiterated. This choice of ſeaſon, 
fo necefiary to the ſucceſs of their generation, is 
allo neceſſary for the preſgrvation of their produc- 
dien. 
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tion, If the young aſs is not brought forth in warm 
weather, it either periſhes or languiſhes; and as the 
time of the geſtation of the aſs is a year, it pro- 
duces on the return of the ſeaſon in which it con- 
ceives : this ſufficiently proves how neceflary. warmth 
is, not only for the fecundity, but allo for the life 
of theſe animals. This ſtrong heat of the female 
is the occaſion of her receiving the male, almoſt 
immediately after ſhe has brought forth, being ſel- 
dom ſuffered to reſt above ſeven or eight days be- 
tween her delivery and her copulation : for the 
ihe-aſs remains ſtill weak and leſs ardent, from there 
not having been a ſufficient interval allowed to brace 
up and ſtrengthen the parts, by which means the 
conception is more certain than when ſhe is in 
full ftrength, and her heat moſt predominant. It 
is pretended, that in this ſpecies, as well as in that 
of the cat, the temperament of the female is ſtill 
more ardent and ftrong than that of the male. 
However, the aſs is a great example in this ge- 
nus; leaping one female, or different ones, for ſe- 
veral days — and ſeveral times each day, 
while the firſt enjoy ment, far from extinguiſhing, 
only ſerves to increaſe its heat. It has been ſeen to 
have indulged its paſſions to ſo great an exceſs, 
as to die on the field of battle, after eleven or 
twelve reiterated conflicts almoſt without any in- 
terval, and without any relief, except a few pints 
of water. This heat, which conſumes the animal, 
is too ſtrong to be laſting ; the aſs ſoon becomes 
unſerviceable, and this, probably, is the reaſon of 
its being faid, the female is ſtronger and longer- 
lived than the male. However, it is certain, that 
with the proper care and management we have 
laid down, it will live thirty years, and bring forth 
every year of its life; whereas, the male, when not 
debarred of the female, abuſes its ſtrength to ſo 


great 


lities. 
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great à degree, as to loſe the total power of en- 
gendering in a very few years. 
The he and the ſhe aſs, therefore, both incline 
to ſtetility by common properties and different qua- 
The horſe and the mare have the {ame in- 
clination, but by other reaſons. The mare may 
receive a ftallion nine or ten days after ſhe has 
brought forth, and will be prolific for five or fix 
years ſucceſſively, but after that time ſhe becomes 


Rerile. To preſerve its fecundity, an interval of 


a year muſt be allowed between each time of foal- 


ing: it muſt alſo be treated in a different manner 


from the aſs, and not ſuffered to receive the ſtal- 
lion immediately after ſhe has foaled, but wait till 
the following year, or till the time when her heat 
appears by the humours ſhe throws out. The mare 
ſeldom proves prolific after ſhe is twenty years old; 
on the other hand, the horſe, though leſs ardent 
and more delicate than the aſs, yet preſerves the 
engendering faculty for a much longer time. We 
bave ſeen old horſes, who were not able to leap 
the mare without the affiſtance of the groom, yet, 
when placed in that fituation, their vigour ſeemed 
renewed, and they engendered at the age of thirty 
years. - The ſeminal liquor is not only leſs abun- 
dant, but likewiſe much leſs ſtimulating in the 
horſe than in the aſs; for often the horie copu- 
lates without - emitting, eſpecially when brought to 
the mare before nature requires her. The horſe 
appears heavy after enjoyment, and requires great 
intervals of time before its heat is renewed. But 
though even the moſt conſummate copulations in 
this ſpecies, may not prove prolific, ſome mares are 
naturally ſterile, and others, whoſe fecundity is but 
trifling. There are alſo ſtallions, which, though 
vigorous to all appearance, have but very 4:ttle 
generative power. To theſe particular reafons we 
ean add a more evident and general proof of what 
{light 
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light and little fecundity there is in the ſpecies 
of the horſe and the aſs: theſe, of all domeſtic 
animals, are thoſe whoſe ſpecies, although the moſt 
carefully preſerved, are the leaſt in number. In 
the ox, the ſheep, the goat, and particularly in the 
ſpecies of the hog, dog, and cat, the individuals 
are ten, and, probably, an hundred times more 
numerous than thoſe of the horſe and the afs: 
thus, their want of 3 is proved by facts, 
and we muſt attribute the ſterility of the mules to 
all the above cauſes, as they proceed from a mix- 
ture of theſe two ſpecies naturally leſs prolific : 
on the contrary, in thoſe ſpecies, which, like thoſe 
of the ſheep and goat, are more numerous, and, 
conſequently, more prolific, the males proceeding 
from ſuch mixture are not ſterile, and remount 
more perfectly to the original fpecies of the firſt 
generation, whereas, two, three, or perhaps four ge- 
nerations, are required to re-inſtate the mule pro- 
duced by the horſe and the aſs, to the ſame de- 

gree and perfection of nature, 1 
It has been aſſerted, that another kind of mule 
is produced from the copulation of the ox with the 
mare. Columella is, I think, the firſt who has 
ſpoken of it. Gefner quotes his words, and adds, 
that he heard of mules of this breed, which are 
called, in French, Jumars. One of theſe jumars I 
had brought to me from Dauphiny, and I ſent for 
another from the Alpine mountains. By the in- 
ſpection of the external parts, as well as by the 
iſſection of the internal, I have Lifcovered that 
theſe jumars were only mules produced by the horſe 
and the ſhe-aſs. I think myſelf, therefore, autho- 
rized, as much by this obſervation as by analogy, 
to ſuppoſe this kind of mule does not exiſt, and 
that the word jumay is only a chimerical name, 
The nature of the bull is too far diſtant from that 
of the mare, to admit them to engender together, 
| the 
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the- one having four ſtomachs, horns, cloven feet, 
&c. whereas the other is ſolipedous, has no horns, 
and only one ſtomach : the parts of generation be- 
ing likewiſe very different, there is not the leaſt 
reaſon to ſuppoſe, that they can copulate together 
with any degree of pleaſure, and much leſs with 
ſucceſs. If the bull was to be joined with any ſpe- 
cies befides its own, it would be with the buffalo, 
which reſembles it by its conformation, and moſt 
part of its natural habitudes, However, we have 
never heard of any mules being produced by the 
junction of theſe two animals. What is related of 
the copulation and n Ms of the ſtag and the 
cow, is nearly as ſuſpicious as the ſtory of the ju- 
mars, though the ſtag is much leſs diſtant by its 
conformation from the nature of the cow, than the 
bull is from the mare. 

\ Theſe animals, whoſe horns are of a firm and 
ſolid texture, although ruminant, and internall 
formed like thoſe whoſe horns are hollow and po- 
rous, ſeem to form a breed or ſeparate family, in 
which the elk is the trunk, and the rein-deer 
ſtag, axis, fallow-deer, and roe-buck, are the leſſer 
and collateral branches; for there is only fix ſpe- 
cles of animals whoſe heads are armed with branched 

- horns which fall off and are renewed every year. 

Independent of this generical character, likewiſe, 
they reſemble each other till more by the forma- 
tion and natural habitudes: we ſhould therefore 
ſooner obtain mules from the ſtag or deer, joined 
with the rein-deer and the axis, than from an union 
of the ſtag with the cow. | | 

We might be ftill better authorized to regard 
all the different kinds of ſheep and goats, as com- 
poſing but one family, ſince they alike engender 
with the mules, which immediately from the firſt 
generation re-aſcend to the ſpectes of the, ſheep : 
we. might even join to this numerous family of 


ſheep 
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ſheep ahd goats, that of the gazelles and bubalos, 
which are not leſs in number. The mufflon, the 
wild goat, the chamois, the antelope, the bubalus, 
the condoma, &c. ſeem to be the principal trunks 
.of this breed, which contain more than thirty 
fferent ſpecies, and the others only acceflary 
branches, all of which 'have retained the principal 
characters of the root from which they iſſued; but 
which, at the ſame time, have prodigiouſly varied 
by the influence of the climate and the difference of 
the food, as well as by the ſtate of flavery and do- 
meſticity to which man has reduced moſt animals. 
The dog, the wolf, the fox, the jackal, and the 
iſatis, form another breed, which are really ſo near, 
and reſemble each other ſo ſtrongly, eſpecially by 
the internal conformation, and the parts of genes 
ration, that it is hardly poſſible to conceive wh 

theſe animals do not engender. From — 
ence I have made on bringing the dog to the 
wolf and the fox, the repugnance to copulate 
ſeemed to proceed from the wolf and the fox, ra- 
ther than — the dog, that is to ſay, from the 
wild animal, and not from the tame; for thoſe 
bitches which I tried, would readily have permit- 
ted the careſſes of the wolf and the fox ; whereas, 
the females of the two latter, would never ſuffer. 
the dog to make any approaches towards it. The 
domeſtic ſtate ſeems to render animals more liber- 
tine, that is to ſay, leſs faithful to their ſpecies: 
it gives them alſo a greater heat and fecundity, 
for the bitch can and does engender twice 
in a year, whereas the females of the wolf and 
fox only litter once a year; and it is to be pre- 
ſumed, that wild dogs, that is to ſay, thoſe dogs 
which have been leſt in deſert countries, like —— 
ſo greatly multiplied in the ifland of Juan Fer- 
nandez, © the mountains of St, Domingo, &c. only 
litter once a year, like the wolt and the. fax. 
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This circumſtance, if it was proved, would fully 
confirm the unity of the breed of theſe three ani- 
mals, which ſo ſtrongly reſemble each other by 
conformation, as to oblige us to attribute their re- 
pugnance to engender to ſome external circum- 

ſtances. lee | 
The dog ſeems to be the intermediate and com- 
mon - ſpecies between thoſe of the fox and the wolf. 
The ancients have tranſmitted to us; as two cer- 
tain facts, that the dog in ſome countries, and in 
ſome circumſtances, engendered with the wolf and 
the fox. I was deſirous of verifying this aſſertion, 
and although I have not ſucceeded in the trials I 
have made in this reſpect, we muſt not haſtily: 
conclude that it is impoifible; for I have only been 
able to make theſe eſſays on captive animals; 
and it is known, that in moſt of them, captivity 
alone is ſufficient to. extinguith the - defire, and give 
them a diſtaſte for copulation even with their own 
kind: by a ftronger reaſon, therefore, the con- 
trained ſtate muſt prevent them from uniting with 
the individuals of a ſtrange ſpecies ; but I am per- 
ſuaded, that when it is in a ſtate of freedom and ce- 
libacy, that is to ſay, when deprived of its fe- 
male, the dog can, in reality, unite with the wolf 
and the fox, particularly if it has become wild, loft 
ns domeſtic caſt, and regained the manners and 
natural habitudes of theſe animals. It is not ſo with 
reſpect to the union of the fox with the wolf, which I 
believe to be ſcarcely poſſible ; at leaſt, the contrary 
ſeems demonſtrable, as theſe two animals live in 
the ſame climate and country, and ſupport their 
ſpecies pure and unmixed, without ſeeking or join- 
ing with each other. We muſt, therefore, ſuppoſe 
a more ancient degeneration than the memory of 
man, if we would re-unite them under one ſpe- 
cies ; for this reaſon I have obſerved, that the do 
was mediate between the fox. and the wolf, ** - 
Fit alſq 


* 


U—ü— — — — N 
* . 
4 


, 
- : 
: 
l . 
U 
=. 
: py 
a 
} * 
v = 
3 
: 
7 
+ 
* * 
+ 
3 
+2 
: 
: , 
g / 
z „ 
. 3 
1 
: : 
s |. 
1 
> - 
« bo ! 
—_ 
4 83 7. 
4 1 
3 
= : 
4 34 5 
8 
* 2 8 
14 
* A 8 
1 
8 
3 
% 
N 
_— 
1 
þ FF 
B 
1 * 
F: * 
90 * 
3 1 
Co * 
« 
© KF 
1 
* 'Y 7 
- 
—_ . 
. 4 Vt 
= 1 
* * 
[> A 
Wi XX 
N 1 
' : 
3 
* 
- Ft þ : 
1 1 14 
_ 
i £ , 
. EF 
1 
* 
[1 : 
11 
x : 
! 
, : 
1 | : 
4 : 
: TT 
14 * 4 - 
1? % ; 
dg 8 
/ = 
y rl b 
al 
1 
—_— x 
. + 
.- 
. o 
n 
[ 
| ? 
44 F 
ih 
5 bf 
oy 5 
B 
- i : 
kat : 
RV 1 
| | 
. 
2 14 
8 1 
RS 
'L . 4 : 
E 22) 
M7 
2 | : 
. hh 
us o = 
= 1. 


NATURAL HISTORY. 43 


alſo common to both, ſince it can join with them. 
If any thing could indicate, that all three origi 
_ nally ſprang from the ſame ſource, it is this com- 
mon affinity which reproximates the fox with 
the wolf, and ſeems to re-unite the ſpecies 
nearer than every other conformity of figure, and 
organization. In order then to reduce theſe two 
ſpecies into one, we muſt return back to a more an- 
cient ſtate of nature: but in the actual ſtate as 
they at preſent are, we muſt look upon the wolf 
and the fox as the larger branches of the breed 
of the five animals we have indicated. The dog, 
the jackal, and the iſatis, are only lateral branches, 
placed between the two firſt: the jackal partici- 
pates of the dog and the wolf, and the iſatis of 
the jackal and the fox. By a ſufficient number 
of teſtimonies, the jackal and the dog ſeem to 
engender readily together; and it is obſervable, 
from the deſcription of the iſatis, and the hiſtory 
of its natural habitudes, that it almoſt entirely re- 
ſembles the fox by its form and temperament, and 
is found, like that, in the colder countries; but 
that, at the ſame time, it inclines to the jackal in 
its diſpoſition, continual braying, howling, and the 
habit of hunting in a pack. . 
The ſhepherd's dog, which I have already te- 
marked, is the original ſtock of every. other dog; 
is, at the ſame time, that which approaches neareſt 
ta the figure of the fox: it is of the ſame fize 4 
like that animal, it has erect ears, a pointed ſnout; 
and a ftrait and draggling tail: it draws near to 
it alſo by its voice, ſagacity, and inſtinct. The 
dog, therefore, may originally have been the iſſue 
of the fox, if not in a direct line, at leaſt in a col- 
lateral one. The dog, which Ariſtotle calls Canis- 
Laccnicus, and which he affirms to proceed from an 
union of the fox and the dog, might, poſſibly, be 
the ſame as the ſhepherd's dog, or, at leaſt, have 
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more relation with it, than with any other dog. 
We ſhould therefore be inclined to imagine, that 
the epithet Laconicus, left uninterpreted by Ariſto- 
tle, was only given to this animal from its being 
found in Laconia, a province of Greece; but if 
we attentively cohſider the origin of this laconie 
dog, we ſhall perceive, that the breed was not 
confined' to the country of Laconia alone, but 
alike found in every country where there were 
foxes ; and what makes me prefume, that the epi- 
thet Laconicus might very poſſibly have been uſed 
by Ariſtotle in a moral ſenſe, that is to ſay, to 
expreſs the brevity, or the acuteneſs of its voice, 
he has called the dog proceeding from the fox, 
the Laconic Dog, becauſe it does not bark like 
other dogs; but has a ſhorter and fhriller note, 
like that of the fox. Now, our ſhepherd's dog 
is that to which we can juſtly apply this term of 
Laconic; for, of all dogs, its voice is the ſhorteſt 
and ſhrilleſt; befides, the characters which Ariſto- 
tle gives his laconic dog, agrees with the fſhe- 
pherd's dog, and perfectly perſuades me- it is 
the ſame. | 

The race of cruel animals is one of the moſt 
numerous and variegated of any: the lion and 
the tiger, as iſolated ſpecies, rank in the. firſt 
hae; all the reſt, to wit, the panther, the ounce, 
the leopard, the guepard, the lynx, the ſaguar, 
the couguar, the ocelot, the ſerval, the margay, 
and the cat, compoſe only one and the ſame crucl 
family, whoſe different branches are more or leſs 
extended, and are more or leſs variegated, accord- 
ing to the difference of climate. All theſe ani- 
mals reſemble each other in diſpoſition, although 
they are very different with reſpect to their fize 
and figure: they have all ſparkling eyes, a ſhort 
ſnout, and ſhort and crooked claws : they are all 
dangerous, ferocious, and untameable, The cat, 
et which 
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which is the laſt and the leaſt ſpecies, although 
enſlaved, nevertheleſs, continues its ferocity and 
cruel diſpoſition. The wild cat has preſerved the 
original character of its family, and is as cruel 


and as miſchievous in a leſſer degree, as its bre- 


thren are in a greater: they are all alike carnivo- 
rous, and alike revengeful enemies to every other 
animal. Man, with all his art and power, has 
not as yet been able to deſtroy them; and fire, 
poiſon, pits, and every method has been uſed 
againſt them without attaining that point: they 
ſtill daily increafe and propagate like other ani- 
mals, and the efforts of man are confined only to 


keep them at a, diſtance, and ſhut them up in 


their deſerts, from whence they never ſally with- 
out ſpreading terror. around them, and. cauſing as 
much waſte and depredation as they do fear. A 
ſingle tiger that iſſues from his foreſt, is. ſuffici- 
ent to alarm a multitude of people, and oblige 
them to take up arms. What effect, then, would 
theſe ſanguinary animals have, if they came in 
numbers like wolves or jackals, to commit their 
depredations? Nature has given to timid ani- 
mals the inſtin&t of depredating . in companies, 


but fortunately fierce animals go fingly, and only 
depend upon their courage for their ſafety and 


ſupport. Ariſtotle has before us remarked, that 
of all animals furniſhed with talons, not any of 
them are ſociable, or keep together in company. 


This obſervation, which then was confined to four 
or five ſpecies, only known in his time, is ex- 
tended and verified over ten or twelve other ſpe- 
cics ſince diſcovered. Other carnivorous: animals, 
ſuch as the wolf, the fox, the dog, the jackal, 
and the iſatis, which have no talons, but only 
nails, go moſtly in nerds, and are all timid, and 


y 


even cowardly. 


» 
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By comparing in this manner every animal, and 
recalling each to its proper race, we ſhall find, 
that the two hundred ſpecies we have given the 
hiſtory of, may be reduced to a ſmall number of 
families, or principal ſources, from which it is not 
impoſfible all the reſt may have ſprung. 

To place this reduction in a regular method, 
we ſhall immediately - ſeparate the different ani- 
mals of the two continents, and obſerve, that not 
only every animal of the two continents, but alſo 
all thoſe which are proper and particular to the 
Old-Continent, may be reduced to fifteen races, 
and nine iſolated ſpecies. Theſe races are, firſt, 
the ſolipedous, properly ſo called, which include 
the horſe, the zebra, the aſs, and all the prolific . 
and - barren mules. Secondly, the large cloven- 
footed animals with crooked horns, as the ox and: 
the buffalo, with all their varieties. Thirdly, the. - 
numerous family of ſmall. cloven-footed animals 
with crooked horns, ſuch as the ſheep, the goat, 
the gazelle, the chevrotin, and every other ſpecies 
which participates, of their nature. Fourthly, the 
cloven-footed - with firm and folid horns, which 
are ſhed and renewed every year: this . family 
contains the elk, the rein-deer, the ſtag, the fallow- 
deer, the axis, and the roe-buck. Fifet thly, the am- 

biguous cloven-footed, which is compoſed of the 
wild boar, and all the varieties of. the hog, ſuch- 
as thoſe of Siam, with a hanging belly; hoſe of 
Guinea, with long ears, pointed and turned back- 
-wards ; and thoſe of the Canary iſlands with thick 
and long tuſks, &c. Sixthly, the very extenſive 
race of fiſſipedous and carnivorous animals with. 
talons, in which we muſt comprehend the panther, 
the leopard, the guepard, the ounce, the ſerval, 
and the cat, with all their varieties. Seventhly,; 
the fiſhpedous carnivorous animals with flat nails, 
which include the wolf, the tox, the- jackal, the 


iſatis, 
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iſatis, and the dog, with all their varieties. Eighth- 
ly, the fiſfipedous carnivorous animals with flat 
nails, and a pouch under their tails, viz. the 
hyæna, the civet, the zibet, the otter, &c. Ninth- 
ly, the carnivorous fiſſipedous with long bodies, 
and five toes to each foot; the great toe 
of which is divided from the reſt: this race is 
compoſed of ferrets, polecats, -weazels, &c. 
Tenthly, the numerous family of fiſſipedes, which 
has two large inciſive teeth in each jaw, and no 
briſtles on their bodies: it is compoſed of hares, 
rabbits, and every kind of ſquirrels, loris, mar- 
mots, and rats. Eleventhly, the fiſſipedes, whoſe 
bodies are covered with ſpiny quills, ſuch as the por- 
cupine and hedge-hog. Twelfthly, the fiſſipedesco- 
vered with ſcales, as the phangolin and the phatagin. 
Thirteenthly, the race of amphibious fiſfipedes, 
which includes the badger, the beaver, the otter, 
the morſe, and che phoca. Fourteenthly, the qua- 
drumanes, which are compoſed of the ape, the 
baboon, the monkey, the maki, the lori, &c. 
Fifteenthly, the winged fiſſipedes, which contain 
the mole and the field mouſe, with all their va- 
rieties. The nine iſolated ſpecies are the elephant, 
the rhinoceros, the hippopotame, the dromedary, 
the camel, the lion, the tiger, the bear; and the 
mole, which are all likewiſe ſubject to a greater 
or ſmaller number of varieties. rior "wa 
Of thoſe fifteen races, and nine iſolated 
_ cies, two ſpecies and ſeven races are common to 
the two continents. The two ſpecies, are the bear 
and the mole; and the ſeven races are, firſt, the 
great cloven-footed with crooked horns ; for the 
ox is found again in America, under the form 
of the biſon. Secondly, the cloven-footed, with 
horns of a firm and ſolid texture; for the elk is 
diſcovered again in Canada, under the term Orig- 
nal; the rcin-deer, under that of Caribou; and = 
- allo 
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alſo meet with ſtags, deer, and roe-bucks, in all 
the provinces of North America. T birdiy, the 
carnivorous fiſſipedes with flat nails; for the wolf 
aud the fox is found in the New World as well 
as in the Old. Fourthly, the fiſſipedes with long 
bodies, as the weazel, the marten, and the pole- 
cat, are met with in {America as well as in Eu- 
rope. Fifthly, we find alſo there part of the fiſſi- 
dus race with two large inciſive tecth in each 
Jaw, as the ſquirrel, the marmot, the rat, &c. 
Sixthly, the ampbibious fiſſipedes; the morſe, the 
phoca, the beaver, the otter, exiſt in the north 
of the New Continent, as well as in. the Old. 
Seventhly, the race of winged e exiſt _ 
there in a ſmall number. | 
There remains, therefore, only eight races, nd 
five ifolated ſpecies, which are proper and parti- 
cular to the Old Continent. Theſe eight races, or 
* are, firſt, the ſolipedes, properly ſo called; 
for the horſe, the als, the hrs „ and the mule; 
have not yet been met with in the New Continent. 
Secondly, the ſmall cloven-footed | beaſts. with 
erooked horns; for there neither exiſt ſheep, 
goats, gazelles, nor chevrotins, in America. Third- 
ly, the family of hogs ; for. the ſpecies of the 
wild boar is not to be found in the New World; 
and although the pecari, with its varieties, muſt 
be related to this family, yet it differs in a 
ſuſficient number of remarkable characters to ad- 
mit of a ſeparation. Fourthly, it is the ſame with 
carnivorous animals with flat nails: we do not 
meet with neither the panther, leopard, guepard, 
ounce, nor ſerval, in America; and although the 
jaguar, couguar, ocelot, and margay, ſeems to be- 
long to this family, there is not one of thoſe 
ſpecies found: in the Old - Continent; and, 
reciprocally, not one ſpecies of the Old Conti- 
nent to be met with in the New. Fifthly, 
5 it 
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it is the fame with the race of fiſſipedes with long 
bodies covered with prickles ; for although the cow- 
ando and the urſon approach very nigh to this race, 
nevertheleſs, theſe ſpecies are very different from 
thoſe of the porcupine and hedge-hog. Sixthly, 
the race of carnivorous fiſſipedes with flat nails, 
and a pouch under the tail; for the hyæna, the 
civet, and the badger, do not exiſt in America. 
Seventhly, the-quadrumanous race ; for neither the 
ape, baboon, monkey, nor maki, have ever been 
ſeen in America; and the ſapajou, ſagoin, mar- 
moſe, &c. although quadrumanous, yet differ from 
thoſe of the Old Continent. Eighthly, the ſcaly 
fiſſipedes; the pangolin, nor the phatagin, are 
found in America; and the ant bear, ar ſcaly lizard, 
to which they may be compared, are covered with 
hair, and differ too much to re- unite them to the 
ſame family. 3 
Of nine iſolated ſpecies, the following ſeven, 
viz, the elephant, rhinoceros, hippopotame, drome- 
dary, camel, lion, and tiger, are only found in 
the Old World, and two, viz, the bear and the 
mole are comraon to both continents. ou 

If we likewiſe enumerate the animals which are 


proper and particular to the New World, we ſhall 


o 


which may be reduced to ten races and four iſo- 
lated ſpecies : theſe four are the tapir, the cablai, 
the lama, and the pecari ; among which there is 
only the tapir that we, can abſolutely term iſo- 
lated; for the pecari has varieties, and we may 
unite - the vigogne to the lama, and the Indian hog 
to the cabiai. The ten races are, firſt, eight kinds 


of ſapajous: ſecondly, ten kinds of ſagoins: third- 


ly, the philander, ſuriga, marmoſe, cayopoline, 
phalanger, tarſier, and others: foutthly, the jaguar, 
couguar, ocelot, margay, &c. fifthly, three or four 
kinds of coatis: fixthly, four or five kinds of 

Ver. IV, | | moffets: 


find, that there are about fifty different kinds, 


| 
| 
| 
| 
| 
| 
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movfſfets : ſeventhly, the agouti race, which com- 
prehends the paca, the aperia, and the tapeti: 
eighthly, the tapetou, which is compoſed of ſeven 
or eight kinds: ninthly, two or three kinds of 
lizards ; and, tenthly, the ſloth, of which we are 
acquainted with but two kinds, the unan and the 
als. | | ; FS: i 
Now theſe ten races, and theſe four iſolated 
ſpecies, to which- we can reduce the fifty differ- 
ent kinds of animals particular to the New World, 
although different from thoſe of the Old Conti- 
nent, | nevertheleſs, have ſome relation to each 
other, which indicate ſome common affinity in their 
formation, and leads us to confider of greater 
and more ancient cauſes of degeneration, than 
there is in any of the reſt, We have already ob- 
ferved, that all animals of the New World in ge- 
neral, were much ſinaller than thoſe of the Old 
Continent. This great diminution in fize,” whats 
ever may be the cauſe, is a primary kind of de- 
neration, not to be. made without having a great 
influence on the form of the animal, and we muſt 
not loſe ſight of this firſt effect in comparing theſe 
animals, | | 
The largeſt is the tapir, which can only be 
compared with the elephant, rhinoceros, and hip- 
popotame, though it is not above the ſize of an 
als. It claims the firſt place for fize in its own. 
continent, as the elephant ranks in his. Like the 
rhinoceros, its upper lip is muſcular and projec- 
ting; and, like the hippopotame, it often enters 
the water: it repreſents them all three in 
ſome reſpects; and its ſhape, which partakes 
more of the aſs, than of any other animal, ſeems 
to be as degraded as its ſize is diminiſhed. The 
horſe, the als, the zebra, the elephant, the rhi- 
noceros, and the hippopotame, do not exiſt in 
America, nor have even any repreſentative in that 
| | part 
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part of the world; that is to ſay, there is no 
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animal in this New Continent which we can 
compare with it, neither with reſpect to ſize nor 
figure. But the nature of the tapir is ſo mixed, 
and approaches ſo near every other animal, that 
it is not poffible to attribute its origin to any par- 
ticular ſpecies; and, notwithſtanding theſe little 
affinities it is found to have with the rhinoceros, 
the hippopotame, and the aſs, we muſt look on 
it not only as a particular ſpecies, but even as 
a ſingular breed, quite different from every other. 
The tapir, therefore, does not belong to any 
ſpecies of the Old Continent, and ſcarcely bears 
thoſe characters which approximates it to thoſe ani- 
mals we have juſt compared it with. The nature 
of the cabiai is likewiſe averſe to our compari- 
ſon : externally, it has no reſemblance with any 
other animal, and it only approaches the Indian 
hog of the ſame, continent by its internal. parts, 
both ſpecies being abſolutely different from thoſe 
of the Old Continent. W 


| The lama and vigogne appear to have more 
fignificant marks of their ancient parents : the firſt 
with the camel, and the ſecond with the ſheep. 
The lama, like the camel, has its neck and legs 
long, its head ſlender, and its upper lip flit: it 
reſembles it alſo by its gentle diſpoſition, its fla- 
very, its endurance of thirſt, and its firneſs for 
labour. This was the firſt and moſt uſeful do- 
meſticated animal of the Americans: they made 
uſe of it to carry burdens, in the ſame manner 
as the Arabs do of the camel. Here, therefore, 
are ſufficient reſemblances in the nature of thefe 
two animals, to which we can yet add the ſtig- 
mas of labour; for although the back of the lama 
is not deformed by hunches like that of the ca- 
mel, it, nevertheleſs, has calloſities on its * 
occaſioned by the like habit it is uſed to of teſt- 
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ing on that part of its body, Notwithſtanding 
all theſe affinities, the lama is a very diſtin& and 
very different ſpecies from that of the camel: it 
is much ſmaller, and has not above a fourth or 
a third part of its bulk: the ſhape of its body, 
the quality and colour of its hair, is alſo very 
different; the temperament is ſtill more ſo: it is 
a phlegmatic animal, which delights only to live 
on the mountains; whereas, the camel is of a dry 
temperament, and win inhabits the moſt 
parched and ſcorching ſands: on the whole, there 
probably is more ſpecific difference between the 
camel and the lama, than between the camel and 
the camelopard. . a | | 
- Theſe three animals have many characters in 
common with each other, by which we unite them 
under the ſame race; but, at the ſame time, they 
differ ſo much in other reſpects, that we ſhould 
not be authoriſed to ſuppoſe, that the one is the 
iſſue of the other; they are, therefore, only neigh- 
bours, but not relations. The height of the dro- 
medary is nearly double that of the camel, and 
the camel double that of the lama: the two firft 
belong to the Old Continent, and form ſeparate 
ſpecies. The lama, therefore, which is only found 
in the New Continent, muſt, by a ſtronger rea- 
ſon, be a diſtant ſpecies from both of them. 
It is not the ſame with reſpe& to the pecari ; 
for although it is a different ſpecies from the hog, 
it is, nevertheleſs, of the ſame race: it reſembles 
the hog in its ſhape and other apparent affinities, 
and only differs from it in ſome trifling charac- 
ters, ſuch as the bending of the back, the ſhape 
of the ſtomach, inteſtines, &c. We might, there- 
fore, aſſert, that this animal ſprung from the ſame 
ſource as the hog, and formerly it had paſſed from 
the Old World. to the New, where it had dege- 
nerated by the influence of the earth to ſo great 
a 
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a degree as to conſtitute a diſtinct and different 
ſpecies from that from which it originated. + | 
With regard to the vigogne and paco, although 
it has ſome affinities with the ſheep by the wook 
and the habit of body, it differs fo greatly in 
other reſpects, that we cannot look on theſe ſpe- 
ctes either as neighbours or allies. The vigo 
is rather a ſmall lama, and not a ſingle mark 
appears to prove its having paſſed from one con- 
tinent to the other. Thus, of four iſolated ſpe- 
cies particular to the New Wortd, three, to wit, 
the tapir, the cabiai, the lama, with the vigogne, 
ſeem to belong originally to this continent; where- 
as, the pecari, which forms the fourth, ſeems to 
be only a degenerated ſpecies of the hog race, 
which formerly drew its origin from the Old Con- 
tient. | + <4 A 
By examining and comparing, in the fame poi 
of view, the = races to —— reduced 
the. other animals particular to South America, 
we fhall likewiſe diſcover, not only ſingular affi- 
nities in their nature, but marks of their ancient 
origin and degeneration. The ſapajou and the ſa- 
goin bear a ſufficient reſemblance to the monkey, 
to admit of our including them under that name; 
nevertheleſs, we have proved their ſpecies, and 
even their races are different; beſides, it would he 
very difficult to conceive how the monkies of the 
Old Continent could receive in America a different 
ſhaped viſage, a muſcular tail, a large partition be- 
tween the noſtrils, and other characters, as well 
ſpecifical as generical, by which we have diſtin- 
guiſhed and ſeparated them from the ſapajous: 
however, as the monkey, the ape, and the baboon, 
are only found in the Old Continent, we muſt 
look upon the ſapajou and the ſagoin as their re- 
preſentatives in the New; for theſe animals have 
nearly the ſame form, as well externally as inter- 
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nally, and alſo have many things in common in 
| their natural habits. It is the ſame with reſpect to the 
| makis, no. ſpecies of which is found in America, and 
10 which, nevertheleſs, ſeems to be re- placed or re- 
IK preſented there by the philanders, that is to ſay, 
by the ſarigas, marmoſes, and other quadrumanes 
with pointed ſnouts, which are found in great 
numbers in the New Continent, but in no part 
of the Old. We muſt only obſerve, that there 
is much more difference between the nature and 
the form of the makis, and of thoſe American 
quadrumanes, than between the monkey and the 
ſapajou; and that there is ſo great a diſtance between 
the phalanger, ſariga, or marmoſe, and the maki, 
that we cannot form a ſuppoſition of the one pro- 
ceeding from the other, without ſuppoſing, at the 
ſame time, that degeneration can produce effects 
equal to thoſe of a new nature; for the greateſt 
number of theſe American quadrumanes have a 
pouch under the belly, ten teeth in the upper, 
and as many in the lower jaw; the tail likewiſe 
is ſtrong, whereas, that of the maki is weak 
and pliant, the belly without any pouch, and 
only four inciſive teeth in the upper jaw, and ſix 
in the lower; therefore, although all theſe ani- 
mals have hands and fingers of the ſame form, 
and alſo reſemble each other in the elongation of 
the ſnout, yet their ſpecies, and even their races, 
are ſo different, and ſo divided, that we cannot 
imagine them to be one and the ſame iſſue, not 
that ſuch great and general diſparities have ever 
been produced by degeneration. 

On the contrary, the tigers of America, which 
we have indicated by the names of Jaguar, Cou- 
| guar, Ocelot, and Margay, although different ſpe- 

cies from the panther, the leopard, the ounce, 
the guepard, and the ſerval, of the Old Conti- 
nent, are, nevertheleſs, of the ſame race. All theſe 


animals 
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animals greatly reſemble each other, as much ex- 
ternally as internally : they have alſo the ſame 
diſpoſition, the ſame ferocity, and the ſame vehe- 
ment thirſt for blood; but what reproximates them 
ſtill nearer, with reſpect to race, is, that by com- 
paring them, we find, that thoſe which belong to 
the ſame continent, differ as much and more from 
each other as thoſe of the New Continent: for 
inſtance, the African panther differs leſs from the 
Brafilian jaguar, than the latter does from the cou- 
guar, which, nevertheleſs, is a native of the ſame 
country. The Afian ſerval likewiſe, and the mar- 
gay of Guiana are leſs different, than they are 
from the like animals of their own continent. 
We, therefore, may very juſtly ſuppoſe, that theſe 
animals had one common origin, and that, having 
formerly paſſed from one continent to the other, 
their actual differences proceeded only from the 
long influence of their new fituation. 

The mouffet, or ſtinkard, of America, and the 
polecat of Europe, ſeem to be of the fame race. 
In general, when a race 1s common to both 'con- 
tinents, the ſpecies which compole it are more nu- 
merous in the Old than in the New; but here 
it is quite the contrary ; we meet with four or 
five kinds of polecats in that part of the world; 
whereas, we have only one, the nature of which 
is even more inferior than all the reſt; ſo that the 
New World, in turn, ſeems to have repreſentatives 
in the Old; and if we judged only circumſtan- 
tially, we might think theſe animals took the op- 
poſite road, and paſſed formerly from America to 
Europe. It is the ſame with reſpect to ſome other 
ſpecies. The roe-buck and the deer, as well ag 
the ſtinkards, are more numerous both in variety 
and kind, and, at the ſame time, larger and 
ſtronger in the New Continent than in the Old; 
we might, therefore, imagine them originally to 

belong 
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. belong to the New; but, as we cannot doubt but 
that every animal was created in the Old, we 
muſt, conſequently, admit of their migration from 
— continent to the other; at the ſame time ſup- 

— that inſtead of having degenerated in this 
orld, like other 2 they have, on the 
— perfectionated themſelves there, and by 
the convenience and favour of the climate, they 
have improved their original nature. 

The ant bear, or ſcaly l:zard, which is a very fingu- 
lar animal, of which there are three or four kinds in 
the New World, feem alſo to have their repreſenta- 
tives in the Old. The pangolin and the phatagin re- 
ſembles them in the ſingle character of having no 
teeth, and being obliged, like them, to put out 
their tongue, and live upon ants: but if we would 

ſuppoſe them to have one common origin, it is 
particularly ſtrange, that inſtead of ſcales, with 
which they are covered in Aſia, they are cloathed 
with hair in America. 

With refpe& to the agoutis, the pacas, and 
other animals of the ſeventh race, particular to the 
New Continent, we can only compare them to the 
hare and the rabbit, from which, however, they 
all differ by the ſpecies. What likewiſe renders 
it doubtful, whether there is any thing common 
in their origin, is, that the hare is diſperſed al- 
moſt over every climate of the Old Continent, 
without its nature being changed, and without 
its having undergone any other alterations than in 
the colour of its coat; we cannot, with any foun- 
dation, therefore, imagine, that the climate of Ame- 
rica has done what every other climate has not 
been able to do; and that it has ſo far changed 
the nature of our hares to ſo great a degree as 
to metamorphoſe them into tapetis or apereas, 
which have no tail; or into agoutis with a pointed 
ſnout, and round and ſhort ears; or into _ 

| wit 
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with a thick head, ſhort ears, and a rough and 
harſh hair marked with white ſtripes. ' : 
On the whole, the coati, the tatou, and the 
ſloth, are ſo different, not only in ſpecies, but alſo 
in race, from every animal of the Old Continent, 
that we cannot compare them with any one : it 
is alſo impoſſible to ſuppoſe any thing common 
in their origin, nor attribute to the effects of de- 
generation the prodigious difference found in their 
nature, and of which no other animal can afford 
us either model or idea. 01 N 

Thus, of ten races and four iſolated ſpecies, to 
which we have endeavoured to reduce every ant- 
mal of the New World, there are only two, 
the jaguar, the ocelot, and the ſpecies of the 
pecari, with its varieties, which we can with any 
foundation connect with the animals of the Old Con- 
tinent. The jaguar and ocelot may be regarded 
as a kind of leopard or panther, and the pecari 
as a kind of an hog. After theſe, are five races, 
and one iſolated ſpecies, to wit, the ſpecies of the 
lama, and the race of ſapajou, ſagoin, ſtinkard, 
agouti, and ant bear, which we can compare, and 
that in a very wide and equivocal manner, with 
the camel, monkey, polecat, hare, and pangolin. 
There now remains only four races, and two iſo- 
lated ſpecies, i.e. the philander, the coati, the 
tatou, the floth, the tapir, and the cabiai, which 
we can neither relate nor even compare with 
any of the races of the Old Continent. This 
ſufficiently proves, that the origin of theſe ani- 
mals- particular to the New World cannot be at- 
tributed. to degeneration, However great, however 
powerful, the effects may be ſuppoſed to be, we 
cannot, ,with any appearance of reaſon, perſugde 
ourſelves, that theſe animals have been originally 
the ſame as thoſe of the Old Continent: it is 
more reaſonable to imagine, that the two conti- 
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1 nents were formerly joined, or contiguous, and 
that thoſe ſpecies which - ſeated themſelves 
in the New World, becauſe they found the 
climate and foil more ſuitable to their nature, 
were ſhut up and ſeperated from the reſt by the 
irruption of the ſea when it divided Africa from 
America. 'This cauſe is a natural one, and we 
can ſuppoſe the like, which would produce the 
ſame effect: for example, if it ſhould ever hap- 
pen, that the ſea made an irruption from the eaſ- 
tern to the weſtern ſide of Aſia, and thus ſeperate 
the ſouthern parts of Africa and Afia from the 
reſt of the continent, every animal proper 
and particular to the ſouthern countries, ſuch 
as the elephant, the rhinoceros, the dromedary, 
the zebra, the orang-outang, &c. would be, re- 
latively to the others, the ſame as thoſe of South 
America actually are, they would be entirely and 
abſolutely ſeperated from the animals of the tem- 
perate countries; and we ſhould be right in ſeek- 
ing for their common origin, and referring them 
to the ſpecies, or races, which inhabit tho coun- 
tries, on the ſole foundation that they would have 
ſome imperfect reſemblance, or diſtant relation, to 
the latter. | | 
We muſt, therefore, ſpeak reaſonably of the 
origin of theſe animals, and return back to the 
time when the two continents were not ſeparated. 
We muſt refer to the firſt changes which hap- 
pened on the ſurface of the globe; and, at the 
ſame time, place before our view the two hun- 
dred ſpecics of quadrupedes reduced to thirty- eight 
families. Although this is not the ſtate of Na— 
ture ſuch as it is come down to us, and as we 
have repreſented it, but, on the contrary, a much 
more ancient ſtate; and as we can ſcarcely attain 
this point but by inductions and relations nearly 
as fugitive as the time which ſeems to have ef- 
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faced their traces, yet we ſhall endeavour to re- 
turn to. the firſt ages of Nature by circumſtances 
and monuments ſtill exiſting, and preſent the epo- 
chas, which ſhall appear to us clearly indicated. 


— 
8 _— —_— 


The SAP AJ OU, and the SAGOIN. 


F - Yar the quadrumanous animals which we have 
given a deſcription of, and which we have 
comprehended under the generical names of Apes, 
Baboons, and Monkies, exclufively belong to the 
Old Continent ; and all thoſe which remain to be 
ſpoken of, are, on the contrary, only found in the 
New World. We here diftinguiſh them by two gene- 
rical names as we can divide them into two clafles ; 


the firſt into that of the ſapajou, and the ſecond 


into the ſagoin. Both theſe animals have their 
feet nearly like thoſe of the monkey kind, but 
they differ from the ape, in not having any tail: 
they differ from the baboon and the monkey, in 
not having a pouch on each fide. of the face, 
nor calloſities on the poſteriors : in ſhort, they 
differ from all three, that is to ſay, from the mon- 
key, baboon, and ape, by the latter having the 
partition of the noſe very thin, and the noſtrils open 
below, the noſe nearly like thoſe in mankind ; 
therefore the ſapajou and the ſagoin are not only 
ſpecifically, but even generically different from the 
ape, the monkey, and the baboon: and when af- 
terwards we compare them together, they are found 
to differ alſo by ſome general characters; for every 
ſapajou has a long tail, which it makes uſe of 
to ſeize or lay hold of what it pleaſes, This tail 
they bend, extend, and curl at the end, at their 
pleaſure ; they principally make uſe of it to faſten 
themſelves by its end to branches of trees, and in this 
manner ſuſpend themſelves to reach whatever they 

want ; 
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want; it is commonly furniſhed with hair towards 
the upper 2 and covered with a ſmooth ſkin. 
The tail of the ſagoin, on the contrary, is pro- 
portionably longer than that of the ſapajou, be- 
ing weak and ſtrait, ſo that they cannot make uſe 
of it either to lay hold of any thing, or for the 
purpoſe of climbing: this difference is ſo very 
apparent, that it is alone ſufficient to diſtinguiſh 

the ſapajou from the ſagoin. 
Me are acquainted with eight ſapajous, which 
we think reduceable to five. The Arlt is the a- 
rine, or guariba, of Brant: this ſapajou is as large 
as a fox, and only differs from the alouatto by 
its colour. The warine has black hair, and the 
alouatto red; and as they reſemble each other fo 
perfectly in every other reſpect, I only make them 
one and the ſame ſpecies. The ſecond is the 
coaita, which is black, like the warine, but not fo 
large: the exquima ſeems to be a variety of this 
animal, The third is the ſajou, or ſapajou, pro- 
perly ſo called, which is of a ſmall fize, with 
brown hair, and vulgarly known by the improper 
term of the Capuchin Ape : there 1s a variety in this 
Tpecies, which we ſhall call the Grey Sajou, and 
which only differs from the brown ſajou by this dif- 
ference of the hair. The fourth ſpecies is the ſai, 
called by travellers the Houler; its fize is larger 
than the ſajou, and its ſnout wider: we are ac- 
quainted with two which differ only by the colour 
of the hair: the firſt is of a deep brown, and the 
ſecond of a lighter colour. The fifth ſpecies is the 
faimiri, vulgarly called the Aurora Ape, or Oranze- 
coloured Sapajou : this laſt is the ſmalleſt and moſt 

beautiful of all the ſapajous. 
Me are likewiſe acquainted with fix ſpecies of 
ſagoins. The firſt and largeſt is the aki; its tail 
is covered with a long hair, ſo very tufted, that 
it has acquired the name of the Fox-tailed —_ 
ere 
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There appears to be a variety in this ſpecies with 
reſpect to ſize. I ſaw two which appeared to be 
adult, one almoſt twice as big as the other. The 
ſecond ſagoin is the tamarin, which is generally 
black, with four yellow feet; but it varies in co- 
lour, ſome being found of an olive hue. The 
third is the uiſfiti, remarkable for its large 
tuft of hair, and its annulated tail. The fourth 
is the marikina, which has a kind of mane on the 
neck, and a bunch of hair at the end of the tail, 
like a lion; from whence it has derived the name 
of the Small Lion. The fifth is the pinch; its face 
is of a beautiful black -colour, with white hairs 
deſcending from the top and fides of its head; 
in the form of long and ſmooth locks. The fixth 
and laſt is the mico, which is the moſt beautiful 
animal of this kind, having its hair of a filver 
colour, and its face of a colour as bright as ver- 
million, We ſhall now give the hiſtory of each 
of theſe ſapajous and ſagoins, moſt of which were 
neither named, deſcribed, nor known. 


— 


The WARINE, and the ALOUATTO. 


THE warine and the aloyatto are the largeſt qua- 

drumanes belonging to the New Continent : 
they ſurpaſs the fize of the largeſt monkey, 
and approach the fize of the baboon : they have 
a long tail, and are, conſequently, of the ſapajou 
family, in which they hold a very diſtin& rank, 
not only with regard to fize, but alſo to voice, 
which tremulates like a tambour, and may be heard 
at a very great diſtance, * Marcgrave informs 
c us, that every — and evening the ua- 
&« 7;nes and the alaatios aſſemble in the woods; that 
6c one among them ſeats himſelf on an elevated 


5 place, makes a ſign with his hand to the reſt 
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* to ſeat themſelves round him: as ſoon as he 
< ſees them all ſeated, he begins an oration with 
« ſo quick and loud a voice, that, at a diſtance, 
it might be imagined they were all making a 
% noiſe together, During the whole diſcourſe the 
<< reſt- keeps a profound filence, and when it is 
< ended, he makes fignal-to the reſt to anſwer 
« him, and immediately they all ſet up a cry to- 
« gether, till ſuch time as by another fign with 
<< his hand, he orders them to be filent : when 
they are immediately obedientand quiet. Then the 
66 firſt renews. his diſcourſe, or his ſong, which, 
„ when finiſhed, and the others have paid the 
4 utmoſt attention to, the whole aſſembly breaks up 
« and ſeparates.” Theſe circumſtances, which 
Marcgrave ſays, he has many times been an eye- 
witneſs of, may, poſhbly, be exaggerated and ſea- 
ſoned with a little of the marvellous. The whole, 
probably, is only founded on the frightful noiſe 
theſe animals make: they have in their throats a 
kind of bony tambour, in the concavity of which 
the ſound of the voice thickens, increaſes, and 
forms a reverberation in the manner of an eccho. 
Theſe ſapajous are alſo diſtinguiſhed from the reſt, 
by the name of Howlers. We have never ſeen 
the warine, but we have the ſkin and the dried 
embrio of an alouatto, in which the inſtrument 
of the loud noiſe, that is to ſay, the bone of the 
throat is very apparent. According to Marc- 
« grave, the face of the warine is broad, the eyes 
„ black and ſparkling, the ears ſhort and round, 
& the tail naked at the extremity, with which it 
* holds firmly whatever it encircles : the hair of 
«© the body is black, long, and gloſſy; it is much 
ce longer under the chin, which forms a kind of 
& round beard : the hair on the hands, feet, and 
e part of the tail, is brown. The male is of 
* the ſame colour as the female, and only = 
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fers from it in its being a little larger. The fe- 


males carry their young on their backs, and thus 
loaded, leap from branch to branch, and from 


tree to tree. The young one claſps the nar- 


roweſt part of the body of the mother with 
its hands and arms, and thus holds itſelf 
firmly faſtened whatever motion its parent takes. 
In other reſpects, theſe animals are wild and miſ- 
chievous; they can neither be tamed nor ſub- 
dued: they bite dreadfully, and although they 
are not among the number of carnivorous and fe- 
rocious animals, yet they inſpire fear as much by 
their frightful voice, as their bold and impudent 
air. As they live only on fruit, grain, and ſome 
inſets, their fleſh is not bad eating.” „ The 
bunters (ſays Oxmelin) bring home in the even- 
ing the monkies they have killed in the Cape 
Gracia a dio: they roaſt one part of theſe ani- 
mals and boil the other, which was very good : 
its fleſh is like that of the hare, but not of the 


ſame taſte, being a little ſweetiſh, for which rea- 


ſon a good quantity of falt is put to that part 
which 1s roaſted : the fat is yellow, like that of 
the hare, and of a very fine flavour. We lived 
only on theſe animals all the time we remained 
there, becauſe we found nothing elſe ; fo that 
our hunters brought us every day as much as 
we could eat. My curiofity led me to ſee this 
method of hunting, and I was ſurpriſed at the 
inſtinct of thoſe beaſts which knew their 
enemies in a particular manner, and fought 
means, when attacked, to ſecure or defend them- 
ſelves : when we approached towards them, they 


joined together, ſet up a loud and frightful cry, 


and threw branches at us which they broke 
from the trees : there were alſo ſome who voided 
their excrements in their hands, which they 
threw at our heads. I alſo remarked, that they 
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never forſook each other, but leaped from tree to 


tree with an almoſt imperceptible nimbleneſs. 


Although they take the moſt deſperate leaps, 
yet they are ſeldom ſeen to come to the ground; 
tor they eafily faſten upon the branches that 
break their fall, and ſtick eitheir by their hands, 
feet, or tail, wherever they touch, which ren- 
ders it very difficult to take them, even after 
they are ſhot, without they are killed out-right : 
for if they are only wounded, they will not fall 
to the ground, but cling to ſome branch, and 
remain on the tree where they were ſhot, till they 
drop off by putrefaction. I have ſeem them 
hang in this manner when dead for four days 
together; but what appeared ſtill more fingu- 
lar, was, that the moment one of them was 
wounded, the reſt aſſembled round, and clapped 
their fingers into the wound, as if they were 
defirous of ſounding its depth. If the blood 
then flows in any quantity, they keep it ſhut 
up, while others get leaves, which they chew and 
thruſt into the orifice. I can affirm having ſeen 
this circumſtance ſeveral times with admiration. 
The females only bring forth one at a time, 
which they carry in the ſame manner as the 
Negrefles on their backs : when they ſuckle it, 
they take it in their arms, like the human ſpe- 
cies : there is no other way of taking the young 
one, than by ſhooting its mother, tor it never 
forſakes her, but tumbles with her to the ground; 
when it is eafily taken,” 

Dampier confirms moſt of theſe circumſtances ; 


but aflerts, that theſe animals commonly bring 
forth two at a time, and that the mother carries 
one under her arm and the other upon her back. 
The ſmalleſt kinds of ſapajous do not bring forth 
many, and it is very probable, that the largeſt 
produce only one or two young ones. 


Diſtinctive 


divides the noſtrils is very thick: 


ſerved, that there is only the tk 


1 
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Diſindtue Charadters of this Species. 


The warine has its noſtrils on the fide and not 
at the bottom of the noſe; the partition which 
it has no pouches 
on each fide its jaws, nor calloſities on its poſte- 
riors, thoſe parts being covered with hair like the 
reſt of the body: its tail is long and holding: 
its hair long and black: in the throat is a thick 
concave bone : it is about the ſize of a greyhound. 
The long hair on its neck forms a kind of beard, 
and it generally walks on all fours. 

The alouatto has the ſame characters as the 
warine, and only ſeems to differ from it in ha- 
ving no beard, and a reddiſh-coloured hair, where- 
as, that of the warine is black. I do not know 
whether the females in theſe ſpecies are ſubject to 
a periodical emanation; but by its analogy, I 
ſhould preſume the contrary, having generally ob- 


e, baboon, and 
is emanation. 


monkey, which are ſubject to t 


* 


** 


— — 


The COAITA, and the e 


TEXT to the warine and the alouatto, the coaita 

is the largeſt of the ſapajous. I have ſeen 
one alive at the Duke of Bouillon's, where, by its 
familiarity and forward carefſes, it merited the af- 
fection of thoſe who had it under their care; but 
in ſpite of the good treatment and attention paid 
to it, it could not reſiſt tho winter of 1764. It 
died, regretted by its. maſter, who was ſo kind as 
to ſerid it to the royal cabinet. I have ſeen an- 
other at the Marquis de Montmirail ; the latter 
was a male, and the former a female; and both 


were equally tractable and well tamed, This ſa- 


pajou, therefore, 12 its — and docile diſpoſi- 
Vol. IV. 1 | 


tion, 
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tion, differs greatly from the warine and the alou- 
atto, which are wild and untameable. It alſo 
differs, in not having a bony pouch in the throat, 
like them: its hair is black and briſtly. It alſo 
differs from them in having but four fingers and 
no thumb to the fore paws: by this character 
alone, and its holding tail, it is eafily diſtinguiſhed 
from the monkey kind, | 

The animal which Marcgrave calls Exquima, is 
a very neighbouring ſpecies to the coaita, and, 
perhaps, is only a variety of it. This author 
ſeems to have committed a fault, when he ſaid, 
that the exquima was a native of Guinea and 
Congo. The figure he gives of it, is alone ſuffi- 
cient © Fas ah the error ; for this animal is 
there repreſented with a tail curled at the extre- 
mity, a character which only belongs to the ſa- 
pajou, and not to the monkey, all of which do not 
make uſe of, their tails to hang by. Hence we are 
aſſured, that there are only monkies, and no ſapa- 
Jous, in Guinea and Congo; conſequently, the 
exquima of Marcgrave, is not, as he tells us, a 
monkey, or Guinea cercopitheca, but a ſapajou with 
a holding tail, which, without doubt, has been 
tranſported there from Brafil, The word Exquima, 
or Quima, expunging the article ex, ought to be pro- 
nounced quoima, and then is not very diſtant from quo- 
aita, which many authors have written coaita. Every 
thing, then, concurs to prove this exquima of Marc- 
(Fave is a ſapajou of Braſil, and only a variety of the 
fpecies of the coaita, which it reſembles in its 
nature, fize, colour, and holding tail: the only 
material difference conſiſts in the exquima having 
a whitiſh hair on the belly, a white beard under 
the chin, about the length of two inches. Our 
coaitas had neither this white hair nor beard : but 
what makes me ſtill preſume, that this difference 
is only a variety in the ſpecies of coaita, 1s, that 
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I have learnt, by the teſtimonies of travellers, 
that there are both black and white coaitas, the 
one beardleſs, and the others with a beard. 
There is (ſays Dampier) in the iſthmus of Ame- 
c rica, great numbers of monkies, ſome of which 
« are white, but the moſt part black—ſome have 
„ beards, others none: they are of a middling 
<« fize—theſe animals have a quantity of worms 
<6 in their bowels, — Theſe Auth Os are very droll, 
and made a thouſand groteſque poſtures as we tra- 
© verſed the woods; they leaped from branch to 
«© branch with their young upon their backs: they 
cc uſed every endeavour to ſhew their enmity againſt 
% us, grinning, chattering, and ſeeking opportu- 
* nities to make water at us. When they are un- 
able to leap from one tree to another, on ac- 
«© count of the diſtance, their dexterity is very fur» 
„ prizing. The whole family form a kind of 
« chain, locking tail in tail, or hand in hand, 
* and one of them holding the branch above, the 
«* reſt ſwing down, balancing to and fro like a 


ce pendulum, until the undermoſt is enabled to 


t catch hold of the lower branches of ſome neigh- 
« bouring tree, When the hold is fixed below, 
the monkey lets go that which was above, and 
thus comes undermoſt in turn; but, creeping 
© up along the chain, attains the next branches, 
& like the reſt; and thus, they all take poſſeſſion 
* of the tree without ever coming to the ground.“ 
All theſe particulars perfectly agree with our 
coaitas. M. Daubenton, in his diſſection of theſe 
animals, found a great quantity of worms in their 
entrails, ſome of which were | Heng twelve to thir- 
teen inches long. We cannot, therefore, have any 
doubt, but that the exquima of Marcgrave is a 
ſapajou, or a very neighbouring ſpecies to that of 
the coaita, 

Likewiſe, 
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Likewiſe, we cannot difpenſe with © obſerving, 
that if the animal indicated by Linnæus, under 
the name of Diana, is, in fact, as he ſays, the 
exquima of Marcgrave, the effential character of 
the holding tail is wanting in his deſcription, which 
alone muſt decide whether this diana is of the ſa- 
ajou or monkey kind, and, of courſe, whether it 
15 fouhd in the Old or New Continent. 
Independent of this variety, the characters of 
which are very apparent, there are other varieties 
in the ſpecies of the coaita which are leſs ſo. . That 
deſcribed by Briſſon, had whitiſh hair on all the 
lower parts of its body, whereas, thoſe we have 
Teen, were entirely black, and had but very little 
hair on thoſe parts, the ſkin being plainly ſeen of 
a black colour. One of the two coaitas, ſpoken 
of by Mr. Edwards, was black, and the other 
brown : they are termed, he fays, the Spider Mon- 
key, by reaſon of their tail and limbs, which are 
very long and flender, In fact, the body and legs 
of theſe animals are very long, thin, and badl 
proportioned. p 
Some years ago one was preſented to me tame, by 
the name of Chameck, which, I was informed, came 
from the coaſts of Peru. I had it meaſured, and 
made- a deſcription of it, in order to compare it 
with that Mr. Daubenton has given of the coaita, 
and immediately diſcovered; that this chameck of 
Peru is the ſame animal as the coaita of Guiana. 
The fapajous are very ſagacious and ſubtle : 
they go in companies, and warn and aſſiſt each 
other : they make uſe of their tail as a fifth hand, 
and even do more with the tail than with the 
hands or feet. Nature ſeems to have, by this ad- 
dition, recompenced them for the want of a toe 
on each paw or foot. It is afferted, that they 
catch fiſh with this long tail : indeed it does not * 
appear ineredible; for we have ſeen one of our 
coaltas 
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coaitas do the like with his tail, and drag a ſquir- 
rel towards it which was in the ſame room. Ruf- 
ſel, in his Hiſtory of Jamaica, ſpeaking of this 
animal, ſays, „“ this creature has no more than 
* four fingers to each of its fore-paws, but the 
© top of the tail is ſmooth underneath, and on 
ce this it depends for its chief actions; for the 
cc creature holds every thing by it, and flings it- 
ce ſelf with the greateſt eaſe from every tree and 
ce branch by its means. It is a native of the main 
« continent, and a part of the food of the In- 
6 dians.” They have the addreſs to break the 
ſhell of the oyſters to eat them; and it is cer- 
tain, that many of them ſuſpend themſelves to the 


tail of each other, either to paſs over a brook, 


or to ſwing from one tree to another. They ge- 
nerally produce only one or two young ones at a 
time, which they carry upon their backs: they feed 
upon fiſh, worms, and inſects, but fruit is their 
general food, and they grow fat when it is ripe, 
when, it is ſaid, their fleſh is good and exqui- 
ſite eating. | . 


Diftinctive Characters of this Species. 

The coaita has neither pouches on the ſides of 
its jaws, nor calloſities on its poſteriors : it has a 
very long and holding tail : «the partition of the 
noſtrils is very thick, which are on the fide, and 
not under the noſe: it has only four fingers to 
the paws or fore-feet : its hair and ſkin are black ; 
its face is naked and brown : the ears alſo naked, 
and of the ſame form as the human race. It is 
about a foot and an half long, and its tail is longer 
than the head and body meaſured together: it 
goes on all fours. | 

The exquima is nearly of the ſame ſize as the 
coaita, and, like that animal, has a holding tail, 
but has not its hair of a black colour over all 
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the body: it varies in its colour: there are ſome 
black and. brown on the back, and white on the 
belly, with a very remarkable beard : however, 
theſe differences have not appeared ſufficient to me 
to compoſe two different ſpecies, as there are coaitas 
which are not entirely black, but have a whitiſh 


hair on the throat and belly. The females are 
not ſubject to the periodical emanation. 


P * wh 


- Te SAJOU. 


IVE are acquainted with two varieties in this 
ſpecies; the brown ſajou, commonly called 


1 


the Capuchin Monkey ; and the grey ſajou, which 


only differs from the other by the colour of its 
hair: they are of the ſame ſize, the ſame ſhape, 
and the ſame diſpoſition: both are lively, active, 
and very pleaſing by their tricks and nimbleneſs. 
We have ſeen them alive; and theſe, of all the 
ſapajou kind, ſeemed to be thoſe which the tempe- 
rature of our climate diſagreed the leaſt with: they 
Iive here for many years without much trouble, 
provided they are kept in a room with a fire in 
it during winter: they even bring forth here, and 
we ſhall quote ſome examples of it. Two were 


brought forth at Madame Pompadour's at Ver- 


failles, one at Mr. Reaumur's at Paris, and an- 
other at Madame de Pourſel's in Gationois ; but 


theſe were only. fingle productions, whereas, in 
their own climate they often bring forth two. In 
other reſpects, theſe ſajous are fantaſtical in their 


taſtes and affections: they ſeem to have a ſtrong 


inclination for ſome people, and as great an aver- 


ſion for others. | 25 
We have obſerved a fingularity in theſe ani- 
mals, which cauſes the females to be taken * 
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for the males. The clitoris is prominent out- 
wardly, and is as much ſeen as the yard of the male. 


- Diftinfive Characters of this Species. 


The ſajous have no pouches on the ſides of 


their jaws, nor calloſities on their poſterirrs: their 
face and ears are of a fleſh colour, with a little 


dowu on them. The poſition of the noſtrils is 


thick, and the noſtrils placed on the ſides, and 


not below the noſe: the eyes of a cheſnut co- 
lour, and placed pretty cloſe ,to each other : thex 
have a holding tail naked underneath at the ex- 
tremity, and very tufted over every other part 
of it. Some have black and brown hair, as well 


about the face as on all the upper parts of the 

body; others are grey about the face, and of'a 
light brown on the body: their hands are alt 
alike brown and naked : they are but a foot long 
from the extremity of the ſnout to the inſertion 
of the tail : they walk on all fours. The females 
are not ſubje& to the periodical emanation. 


—_ 


Le SAT. 


JNX7E have ſeen two of © theſe animals which 

ſeem to make a variety in the ſpecies. 
The hair of the firſt is of a deep brown; the 
hair of the ſecond, which we have called the 
White-throated Sai, is white on the breaſt, neck, 
ears, and jaws. It has a ftill greater difference 
from the firſt, in its face not being hairy ; but in 
other parts of the body * perfectly reſemble 
each other, and are of the ſame diſpoſition, the 
ſame ſize, and the ſame ſhape. Travellers have 
deſcribed theſe animals by the name of Hocolers, 
from their plaintive' moan. Others have called 
them Maſt Monkies, from their having, like the 
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| macacco, that peculiar ſmell. They have like- 


wiſe been termed Macacco, borrowed from the 
animals ſo called in Guinea; but the macacco is 
a monkey with a weak tail; and the animals we 
are ſpeaking of, belong to the ſapajou family, as 
they have a holding tail: they have only two 
teats, and bring forth but one or two at a time: 
they are gentle, docile, and fo timorous, that their 
common cry, which reſembles that of the cat, is 
dwindled down to a kind of fighing when they 
are threatened. Its food in this climate is prin- 
cipally ſnails and beetles, which they prefer before 


any other; but in their native country of Brafil, 


they chiefly live upon grain and the wild fruit 
they pluck from trees, from whence they very 
ſeldom deſcend till they have ſtripped their ha- 
bitation of its treaſure, | en, 


Diſtindtive Characters of this Species. 

The ſai has neither pouches on the fides of its 
Jaws, nor callofities upon its poſteriors. - The par- 
tition of the noſtrils is very thick, and the noſ- 
trils themſelves are on the fide, and not beneath 
the noſe : the face is round and flat, and the ears 
almoſt naked : the tail is holding, and naked to- 
wards the extremity : the hair on the upper part 
of its body is of a deep brown; on the lower 
parts, of a grey colour. This animal is not above 
two feet high. The tail is longer than the head 
and body meaſured together. The females are not 
ſubject to the periodical, emanation. - 


— 


The S AIM IR. I. 


THE faimiri is vulgarly known by the name 


of the Aurora Sapajou, and Orange- coloured and 
yellow Sapajou: it is common enough in Guiana, 


for 
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for which reaſon many travellers have tiled it the 
Cayenne Sapajou. By its air, fize, brilliant colour 
of its coat, fullneſs and brightneſs of its eyes, 
and its ſmall round viſage, the ſaimiri has ever 
took the lead of every other ſapajou: it is, in 
fact, the moſt beautiful and delicate of the kind, 
and the moſt difficult to tranfport and preferve 
in other countries; and, by all theſe characters; 
and particularly by that of the tail; it feems to 
form the chain which links the ſapajous and the 
ſagoins together; for the tail, without being ab- 
ſolutely uſeleſs and weak, like that of the ſagoin; 
is alſo not ſo muſcular as that of the ſapajou: 
its tail may be ſaid to be but half-holding; and 
though it makes ufe of it to climb up trees, yet 
it can neither ſtrongly hold, nor firmly fix itſelf 
therewith : therefore, we cannot compare it to an 
extra hand, as we have done thoſe of the other 
ſapajous. | 

- The faimiti has neither pouches on each fide 
of its cheeks, nor calloſities on its poſteriors. The 
partition which divides the noſtrits is thick, 
the noſtrils placed on the fide of the noſe; It may 
be faid to have no forehead: its hair is of a 
bright yellow colour ; it has two lumps of fleſh 
in form of a ring round the eyes: its noſe is 
elevated at the root, and ftat towards the noſtrils : 
the mouth is ſmall, the face flat, naked, and a 
little pointed: the tail half-holding, and longer 
than the body: it is ſcarcely more than ten or 
eleven inches in length: it firs upright on its 
hinder feet with great' eaſe, but it walks com- 
monly on all fours. The female is ſubjec to the 
periodical emanation, 
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The SAK TI. 


THE 3 commonly called the Fox-tailed Mon- 

key, from its tail being cloathed with very 
long hair, is the largeſt of the ſagoin kind, being 
about ſeventeen inches long; whereas, the ſize of 
the five other ſagoins is not above nine or ten. 
The ſaki has very long hair on its body, and till 
longer on its tail: its face is red, and covered 
with a whitiſh brown : it is eaſy to be known and 
diſtinguiſhed from every other ſagoin, ſapajou, and 
monkey, by the following characters. T 


Diftin@ive Charadters of this Species. 

The ſaki has no pouches on the ſides of its 
Jaws : its tail is weak, and more than as long 

ain as the body and head meaſured together. 
T he noſtrils are placed on the fide of the noſe, 
and the partition between them is very. thick ;. 
the face is brown, and covered with a fine ſhort, 
and white down : the hair of the upper parts of 
the body is of a deep brown, and thoſe of the 
lower of a lighter colour: the hair is very long 
on the body, and ſtill longer on the tail: this 
hair on the tail is generally of a deep brown co- 
Jour. There - ſeems to be a variety in this ſpe- 
cies with reſpect to the colour of the hair, and 
that there are ſaki's to be met with whoſe hair is 
of a reddiſh colour. This animal. goes on all 
fours, and is about a foot and an half long, from 
the tip of the noſe to the inſertion of the tail. 
The females in this ſpecies are not ſubject to a 
periodical emanation. ; 
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the T AM AR IN. 


T HI is the name the animal bears in- Cayenne, 

and is called by Edwards, the Little Black 
Monkey. It is much ſmaller than thoſe we have 
juſt deſcribed, and differs from them in many 
characters, particularly in the tail, which is cloathed 
only with ſhort hair; whereas, that of the ſaki 
is furniſhed with very long. The tamarin is alſo 
remarkable for the largeneſs of its ears, and its 
yellow feet. It is a pretty and lively animal, very 
eaſily tamed, but ſo exceedingly delicate as not 
to be able long to reſiſt the intemperance of our 
climate. 

| Diftin4ive Characters of this Species. 

The tamarin has neither pouches on the fides 
of its Jaws, nor callofities on its poſterors ; its tail 
is feeble, and as long again as the head and body 
meaſured together : the noſtrils are on the fides 
of the noſe, and the 5 between them very 
thick: the face is of a dark fleſh colour: the 
ears ſquare, broad, naked, and of the ſame co- 
lour; the eyes of a cheſnut colour; the upper li 
flit, nearly like that of the hare; the body, bak 
and tail, cloathed with a dark brown and briſtly 
hair; the hands and feet covered with a ſhort 
hair of an Sek colour ; the body and legs well 
proportioned. It goes. on all fours, and meaſures 
not above ſeven or eight inches in length. The 


females are not ſubject to the periodical emana- 
tion. 
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THE name of this animal is taken from the 
likeneſs of the ſound of its voice to it. It 


is ſmaller than the tamarin, being not above ſix 
inches 
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inches long, and its tail more than double that 
length, which is anvulated blaek and white, like 
the macocco's ;. its face is naked, and of a fleth 
colour: it has two very fingular tufts of long 
white hair in the fore part of the ears, which, 
although very large, cannot be ſeen by looking 
at the full face of this animal. Mr. Parſons has 
given a yery. good deſcription of the wiſtiti in 
the Philoſophical Tranſactions. Mr. Edwards has 
likewiſe given a very good figure of it: he ſpeaks 
of having ſeen ſeveral of them, and that the largeſt 
did not weigh above fix ounces, and the ſmaller 
jour ounces. and an half: he very judiciouſly ob- 
erves, that it is a pity the ſmall Ethiopian mon- 
key which Ludolph ſpeaks of by the name of 
Foukes, or Guereza, has been ſuppoſed to be the 
ſame animal as the wiſtiti. It is, in fact, very 
certain, that neither the wiſtiti, nor any other ſa- 
goin, is to be met with in Ethiopia; and it is 
very probable, that the foukes, or guereza, of Lu- 


.dolph, is either the macocco, or the Hori, which is 


found in the ſouthern parts of the Qld Conti- 
nent. Edwards farther ſays, that the ſanglin (the 
wiſtiti) when it is in good health, has much hair 
and tufted; that one of thoſe which he ſaw, 
and which was healthy, fed on ſeveral things, as 
biſcuits, fruit, pulſe, inſects, ſnails; and being one 
day unchained, he ſtruck at a little gold fiſh which 
was in a glaſs globe, killed it, and deyoured it 
with the greateſt avidity ; that afterwards, ſome 
ſmall eels being put before him, he was frighten- 
ed when they twiſted about his neck, but that 
ke ſoon conquered and eat' them. Mr. Edward's 
adds another example, which proves, that theſe 
little animals might poſſibly multiply in the ſouthern 
pane of Europe. They have, he ſays, brought 
forth in Portugal, where the climate is favourable 
to them, Theſe animals, when young, have an; 
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ugly appearance, having ſcarcely any hair on their 
bodies: they cling cloſely to the teats of their 
dam, and when, as they grow older, they fix 
themſelves on her back or ſhoulders, and when ſhe 


is weary of carrying, ſhe delete * by rub- 


. nn the 7 


Diſtinctiwe Charadters if this Fecies. 

The wiftiti has neither pouches on the fides of 
its jaws; nor callofities on its poſteriors : its tail 
is feeble, very tufted, - and alternately annulated 
black and white, or rather brown and grey: it 
is as long again as the head and body meaſured 
together. The noſtrils are on the ſides of its 


noſe, and the partition between them very thick; 


the head is round, and Cloathed with a black baie 
above the enn its face is almoſt all naked, 
and of a fleſh colour, with two tufts of long 
white hair on the ſides of the ears, which are 
round, flat, thin, and naked: its eyes are of cheſ- 


nut colour its body is covered with a ſoft and 
aſh- coloured hair; its throat, breaſt, and belly, of 


a light grey, with a flight. tincture of yellow: it 
walks on all fours, and is often not above ſix 
inches long. The females are not ſubject” to the” 
periodical mne, | 
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Tue MARK IK INA. 


THE Marikina is ſufficiently known by the vul- 

gar name of the Little Lion Monkey. We 
wall 7 not admit of this compound denomination, 
as the marikina is not a monkey, but à ſagoin, 
and no more reſembles the lion, than an alouatto 
reſembles an oſtrich: it has no affinity with it, 
except in the long hairs that ſurrounds its face, 
and * the little tuft of hair at the end of * 
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tail: its hair is tufted, long, ſoft, and gloſſy: the 
head is round; the face is brown ; the eyes red; 
the ears round, naked, and concealed under. the 
long hair which encompatles the face: this hair 
is of a bright red, that on the body and tail of 
a very pale yellow, approaching towards a white. 
This animal has the ſame manners, the ſame vi- 
vacity, and the ſame inclination, as other ſagoins, 
and. ſeems to be of a more robuſt temperament. 
We have ſeen one which lived five or ſix years 
at Paris, by the care alone of keeping it during 
the winter in a, chamber, wherein a fire was kept 
every day. | 


| DiſtinFive Characters of this Species. 

The martkina has neither pouches on cach fide 
of its jaw, nor. calloſities on its poſteriors : its tail 
is. feeble, and nearly as long again as the head 
and body of the animal meaſured together. The 
noſtrils are on each fide of the noſe, and the par- 
tition which divides them very thick: the ears are 
round and naked; the hair is long, of a golden 
colour about the face, and almoſt as long, and 
of a bright yellow colour over every other part 
of the body; the tail : terminated with a lock of 
hair: it walks on all fours, and is not above eight 


or nine inches long. The female is not ſubject 
to a periodical emanation. 


0" * * 9 „ I INES oy Vw 


THIS animal, although very little, is ſtill leſs ſo 
than the wiſtiti, and even than the tamarin: 
it is about nine inches long, and its tail is as long 
again, It is remarkable for a kind of white and 
ſtriped hair upon, and on the ſides of the head, 
inſomuch, that this colour wonderfully ſtrikes on 


that 


NATURAL HISTORY, 75 


that of the face, which is black, ſhaded by a 
ſmall grey down: its eyes are black; its tail of 
a bright red at its inſertion, and even as far as 
half its length, where it changes to a deep brown. 
The hair of the upper parts of the body is of a 
brown colour; that of the breaſt, belly, hands, 
and feet, is white : the ſkin 1s black, even where 
covered with white hair: its throat is naked and 
black, like its face. This animal is likewiſe very 
pretty, and of a very fingular form: its voice is 
ſoft, and reſembles more the pipe of a little bird, 
than the cry of an animal : it is very delicate, and 
cannot be tranſported from America into Europe, 
without the greateſt precaution. | 


Diſtinctive Characters of this Species. ö 
The pinch has neither pouches on the fides of 
its jaws, nor callofities on its poſteriors : its tail 
is feeble, and as long again as the reſt of the 
animal : the noſtrils are ſeated on the ſides of the 
noſe, and divided by a very thick partition: the 
face, throat, and ears are black, ſtriped with lon 
white hair: the ſnout is broad; the face round; 
and the hair of the body long, and of a reddiſh 
colour to the tail, where it becomes of an orange 
colour: it is white and ſhorter on the breaſt, 
belly, hands, and feet : the tail is of a bright red 
at its inſertion, darker as it proceeds towards the 
middle, and entirely black at its extremity, It 
walks on four feet, and is not above nine inches 


Jong. The females are not ſubject to a periodi- 
cal emanation, 
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The MIC O. 


WE owe the knowledge of this animal to M. de 
| la Condamine, and ſhall therefore give this 
author's account of it in his Voyage up the Ama» 
zonian River. The Mico, which the governor 
* of Para made me a preſent of, was the only 
* one of its kind that had been ſeen in the 
% country: the hair of its body was of the moſt 
* beautiful filver colour; and its tail of a glofly 
«© nature approaching towards a black. It had 
& another more remarkable ſingularity, its cars, 
& Jaws, and ſnout, was tinctured with ſo bright 
* a vermillion, as ſcarcely to be thought natu- 
& ral. I have had it a year, and it was alive 
5 at the time I was writing this account, almoſt 
* within fight of the French coaſt, where I hoped 
© to have ke it alive; but, notwithſtanding; 
* the continual precautions that I took to pre- 
r“ ſerve it from the cold, yet the rigour of the 
< ſeaſon probably killed it. All, therefore, I was 
* able to do to prove that my deſign is not ex- 
«© aggerated, was to preſerve it in fpirits of wine.” 
By this recital of M. de la Condamine, it is eaſy, 
to ſee, that the firſt kind of theſe animals is a 
tamarin, and that the laſt, to which we apply the 
name of Mico, is of a very different, and, pro- 
bably, much ſcarcer ſpecies ; fince no author or 
traveller before him, has made any mention of it, 
although this animal is very remarkable by the 
bright hare which animates its face, and by the 
beauty of its hair. 


Diſtinctive Characters of this Species. 

The mico has neither pouches on the ſides of 
its jaws, nor calloſities on its poſteriors: it has a 
feeble tail, about half as long again as the _ 
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and body meaſured 2 the noſtrils are placed 
on the ſide of its noſe, and the partition which 
divides them is very thick: its face and ears are 
naked, and of a vermillion colour: its ſnout is 
mort, its eyes remote from each other, its ears 
large, and its hair of a beautiful ſilver colour, 
which is of a gloſſy brown on the tail 2 it walks 

on all fours, and is about ſeven or eight inches 
long. The females are not W i to a elan 


cal. emanation, 3 £7 ' 
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FP we have goithed⸗ to the Seats of a 
| power, the Hiſtory of | Quadrupedes, we have 
deemed it proper, in order to render it ſtill more 
complete, not to paſs over in filence any we have 
been able to obtain an exact knowledge of. We 
ſhall find them to be but few, and of thoſe few, 
many. which muſt be looked upon as varieties of, 
thoſe ſpecies . have before mentioned: there- 
| fore, it is neither for the utility nor” attraction of 
| the ſubject, but only to avoid the reproach of not 
having ſpoken, in ſo extenfive a Work as this, 
of all that we knew, or could gain a knowledge 
of, in the animal kingdom, that has mie 
me to add the following 
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ACCOUNT of fieral ANIMALS, mt 2 mens 1 
tioned iu the foregoing IWork. 


1. The WHITE BEAR. 
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Hs is a noted e in our northern cli- 
mates. Martens and ſome other travellers have 
mentioned it; but none of them gives a ſufficient 
deſcription of it, to allow us poſitively to pro- 
nounce, that it is a different ſpecies from the 
bear. It ſeems, that we muſt only preſerve it by 


ſuppoſing every thing they have written as facts: 
Vor. IV. „ but 
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but as we know, that the fpecies of the bear 
varics greatly according to the difference 'of cli- 
mate; that there are brown, black, white, and 
1 mottled. The colour becomes a void character, 
and, conſequently, the denomination of White Bear 
is inſufficient, as the ſpecies is different. I have 
ſeen two finall . bears which were brought from 
Nuſſia entirely white; nevertheleſs, it is certain, 
that they were of the fame ſpecies as our bears 
dl of the Alps. Theſe animals alſo vary greatly 
4 with reſpect to ſize, living a long time, and be- 
if coming larger and fatter in thoſe parts of the 
world where they are not tormented, and where 


| 
| 
] 
; 
| they find ample provifion. The character drawn 
| from the ſize is ſtill more equivocal; therefore, 


we have not a ſufficient foundation to affert, that 
the bear of the northern ſeas 1s a particular ſpe- 
cies, from the circumſtance only of its being white 
and larger than our common bear. The difference 
in the habitudes likewiſe does not ſeem to be 
more decifive than that of the colour and fize. 
The bears of the northern ſeas live upon fiſh : 
it never quits the ſea coaſts, and even often it 
exiſts on the floating ice. But if we confider, that 
the bear in general is an animal which feeds in- 
differently on every thing alike, and that when 
it is hungry, it has no particular choice: if we 
alſo recollect, that it has not the leaſt dread of 
water, theſe habitudes will not appear ſufficiently 
different to conclude that the ſpecies is not the 
ſame ; for the fiſh which the bears of the northern 
| ſeas feed upon, may rather be termed fleſh, as it 
1 chiefly conſiſting of the carcaſes of whales, ſeals, 
&c. and that too in a country where there 
are neither any other animals, grain, nor fruit, on 
the earth; and where, conſequently, the produc- 
tion of the ſea can only ſubſiſt. Is it not pro- 
bable, therefore, if we tranſport the bears of Sa- 
voy 
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voy on the mountains of Spitzbergen, where, not 
finding any nutriment on land, would they not 
plunge into the ſea to ſeek for ſubfiſtance ? 
The colour, the ſize, and the method of livin 

therefore, not being ſufficient, there remains only 
ſome different characters than thoſe we can derive 
from their form, Now, all what travellers have 
ſaid on them, is reduced to this point, that the 
bears of the northern ſeas have a longer head 
than our bear; the body is longer, the hair longer, 
and the head much harder. If theſe characters 
have been well obſerved, and if theſe differences 
were real and conſiderable, they would ſuffice to 
conſtitute a different ſpecies : but I am doubtful 
whether Martens has taken proper notice of them, 
and if others, who have copied from him, have 
not exaggerated. ** Theſe white bears (ſays he) 
« are made quite otherwiſe than ours ; they have 
% a long head, like that of a dog, and the neck 
cc alſo 1 — * they bark almoſt like dogs that are 
* hoarſe; they are not ſo clumſy, and more nim- 
ce ble than our bears; they are nearly of the ſame 
« f1ze; their hair is long, and ſofter than wool ; 
«© they have a ſnout, noſe, and black claws: It 
66 1s ſaid, that the other bears have a very ten- 
% der head; but it is quite the contrary with re- 
« ſpect to the white bear, ſome ſtrokes we gave 
& jt over the head with a club, not in the 
« leaſt ſtunned it, although theſe ſtrokes would 
cc have knocked down an ox,” We muſt remark 
in this deſcription, firſt, that the author does not 
ſpeak of theſe bears being larger than the others, 
and that, conſequently, we mult ſuſpect the teſti- 


mony of thoſe who have affirmed, that theſe ſea 


bears were thirteen feet long. Secondly, that the 
hair as ſoft as wool does not conſtitute a charac- 
ter which ſpecifically diſtinguiſhes theſe bears, fince 
an animal's dwelling in the water often, 1s * 
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ficient cauſe for the hair becoming ſofter, and 
even more tufted. This ſame difference is ſeen 
in the water beaver and the land beaver : thoſe 
that live upon land, rather than in the water, 
have a rougher and thinner hair than the other; 
and what makes me preſume, that the other dif- 
ferences are not real, nor even as apparent as 
Martens "ſpeaks of, is, that Dithmar Bleſkein, in 
his deſcription of Iceland, ſpeaks of thoſe white 
bears, wh aſſerts having ſeen one of them killed 


in Greenland, which reared itſelf on its hind-feet 
like other bears. In this recital, he does not ſay 


a word which might indicate, that this white 
Greenland bear was not entirely like other bears, 
In other reſpe&s, when theſe animals find any 
prey upon land, they do not give themſelves the 
trouble to ſeek for food in the ſea : they devour 
rein-deer, and any other beaſt they can ſcize : they 
even attack men, and dig up dead carcaſes; but 
whenalmoſtfamiſhed, as they often find themſelves in 
thoſe barren and deſert countries, they are obliged 
live in water; they plunge into it to ſeize on 
the phocas, young ſeals, and ſmall whales : they 
reſt on the ice, where they wait their prey, from 
whence they can ſee it approaching at a great 
diſtance; and as long as they find this poſt pro- 
duces them an abundant ſubſiſtence, they never 
quit it; ſo that when the ice begins to float in 
ſpring, they ſuffer themſelves to - carried away 
with it, and as they now cannot regain the land, 
nor even quit the ice on which they are embarked 


for a long time together, they periſh in the open 
ſea; and thoſe which arrive on the coaſts of Nor- 


way and Iceland with theſe floats of ice, are fo 


greatly famiſhed, as to fly with the greateſt vora- 


city on every creature they meet, in order to de- 


vour it; and what has Mill augmented the pre- 


judice, that theſe ſea bears are of a more fero- 


cious 
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cious and more voracious kind than the common, 
is, that ſome authors have been perſuaded, that 
they were amphibious, like the ſeal, and that they 
even remain as long under water as they pleaſe; 
but the contrary is evident, from the manner in 
which they exiſt, they even ſwim but a ſhort time 
together, nor go above the ſpace of a mile: they 
are followed by a boat till they are weary : they 
ſometimes plunge themſelves to the bottom of the 


water to reſt themſelves, but that is only for a ſhort ' 


time, being obliged to riſe to the ſurface of the wa- 
ter for fear of drowning, when the hunters kill 
them, ; 

The common prey of theſe white bears are 
ſeals, which are not ſtrong enough to reſiſt them; 
but the morſes, whoſe young they ſometimes take 
away, wound them with their tuſks, and oblige 
thein to retreat, It is the fame with reſpect to 
the whales, which they drive irom the places they 
live in, where they devour their young, All bea- 
vers are naturally very fat, and thoſe which feed 
only on animals loaded with oil, are much more 
ſo than the reſt, and its fat is alſo nearly like that 
of the whale. The fleſh of theſe bears is ſaid not 


to be bad eating, and their ſkin makes a very warm 
and durable covering, 


—— 


2. Je TARTARIAN COW. 


MEE Gmelin, in the new Memoirs of the Royal 
Academy at Peterſbourg, has given the de- 
ſcription of this animal, which ſeems, at firſt fight, 
to be a quite different ſpecies from all thoſe. we 
have ſpoken of under the article of buffalo.“ This 
* cow (fays he) which I ſaw alive, and had dę- 
6 figned in Siberia, came from Calmuchia, and 
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was about the length of two Ruſhan ells and an 
half; by which model we may judge of the other 
dimenſions, which the deſigner has well executed 
the proportion of. The body reſembles that of 
the common cow ; the hair on the body is black, 
excepting on the forehead and ſpine of the back, 
where it is of a white colour, The neck is co- 
vered with a mane, and all the reſt of the body 
with a very long hair, which deſcends to the 
knees, ſo that the feet appear very ſhort ; the 


back is raiſed in the form of a hunch; the 
tail reſembles that of a horſe, white, and well 


cloathed with hair ; the fore-feet are black, and 
he hinder ones white : there are two tufts of 
long hair, one before, and the other behind. 
The excrements are of a more ſolid nature than 
thoſe of the common cow, but grunts like a 
hog. It is wild, and even feracious ; for, ex- 
cepting man who feeds it, it buts ali thoſe 
that come near it with its head: it diſlikes the 
company of domeſtic cows, and when it ſees 
any of that kind, it grunts, which it ſeldom 
does in any other reſpect.” To this deſcription 


M. Gmelin adds, that it is eaſy to ſee, “ that it 


«c 
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cc 
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is the ſame animal ſpoken of by Rubruquis in 
his Voyage to Tartary : that there are two kinds 
of theſe animals in that country ; the firſt called 


Sarluk, which is the ſame we have deſcribed ; 


the ſecond, Chaimuk, which differs from the other 
in the ſize of the head and horns, and allo in 
the tail, which reſembles that of the horſe to- 
wards its inſertion, and is afterwards terminated 
like that of a cow; but that they are both of 
the ſame nature.“ 


There is but a ſingle character in all this de- 
ſcription, which might indicate, that theſe cows 


are of a particular ſpecies, which is their method 


of 
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of grunting inſtead of bellowing ; for as to all the 
reſt, theſe cows ſo ſtrongly reſemble the biſons, 
that I do not doubt but they are of the ſame 
ſpecies, or race, in other reſpects, although the 
author ſays, that theſe cows do not bellow, but 
grunt, yet they do the latter but very feldom, and 
this was, perhaps, a particular affection of the in- 
dividual he ſaw; for Rubruquis, and others whom 
he quotes, do not ſpeak of this grunting : per- 
haps the biſons alſo, when they are irritated, have 
an angry grunt; even our bulls, eſpecially in their 
rutting time, have a hoarſe intercepted voice, which 
much more reſembles a grunt than a bellow: I 
am therefore perſuaded, that this grunting cow 
(vacca gruniens) of M. Gmelin's, is no other than 


a biſon, and does not conſtitute a particular 
tpecies. 


3 


3. Te T OFT AL 


"oe: animal, which is very common in Bai- 
kel Lake, in Tartary, 1s a little bigger than 
a rabbit, which it reſembles by the ſhape, 
quality, ſmell, and colour of the hair, and alſo 
by the habit of burrowing *- the earth to con- 
ceal themſelves, It differs on the tail, which 
is confiderably longer that: 5 t tf the rabbu: 
its internal part is alſo forgic. be ſame man- 
ner. It therefore ſeems very prob e, that, dif- 
fering only in the length of the tai it does not 
really conſtitute a different ſpecies, be nly a fin- 
gle variety in that of the rabbet. N 5ruquis, 
peaking of the animals of Tartary, ſays, There 
6 are long-tailed conies there which have black 
« and white hair at the end of the tail No 
ſtags, few hares, gazelles, &c.“ This paſſage 
ſeems to indicate, that our ſhort-tailed rabbit is 
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not to be met with in Tartary, or rather, that 
it has undergone ſome varieties in that climate, 
and eſpecially that of a longer tail; for the tolai, 
reſembling the rabbit in every other reſpect, can 
ſcarcely be doubted to be any other animal than 
a long-tailed rabbit, and I do not think it ne- 
ceſſary to form them into a diſtinct and ſeparate 
ſpecies from that of the rabbet. 


— 


4 The LISEL. 


OME authors, and among the reſt, Linnæus, 
have doubted, whether the 2;j/e/, or ⁊eiſel, 
(citellus) was a different animal from the ham- 
ſer. It is true, they reſemble each other in 
many reſpects, and are nearly of the ſame 
country: but they differ, nevertheleſs, by a ſuffi- 
cient number of characters to convince us they 
are really different ſpecies. The ziſel is ſmaller 
than the hamſter ; its body is long and ſlender, 
like the weazel; whereas, that of the hamſter is 
thick and compact, like that of the rat: it has 
no external ears, but only auditory paſſages con- 
cealed under the hair. The hamſter, in fact, has 
ſhort ears, but they are very apparent and very 
broad. The ziſel is of a greyer, or of a more 
uniform colour, than the hamſter, and the latter 
is marked in the fore part of its body with three 
large white ſpots on each ſide. Thoſe differences, 
Joined to that of their not mixing together, though 
natives of the ſame country, and that the ſpe— 
cies ſubſiſt ſeparate from each other, are ſufficient 
to leave us not the leaſt room to doubt of their 
being two different ſpecies; and although they 
reſemble each other in the ſhortneſs of their tails 
and legs, their tecth being like thoſe of a rat, 
and have the ſame natural habitudes of burrowing 
in 
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in the earth, making magazines, ſtoring up grain, 
&c. Beſides, to leave no doubt in the leſs in- 
ſtructed naturaliſts, if they ſhould not have ſeen 
theſe animals, we ſhall obſerve, that Agricola, an 
exact and judicious author, in his little Treatiſe 
of Subterraneous Animals, gives a deſeription both 
of the one and the other, and fo clearly diſtin- 
guiſhes them, that it is impoſſible to confound 
them ; therefore, we may certainly affirm, that the 
hamſter and the ziſel are two different animals, 


and, perhaps, as diſtinct ſpecies as the weazel is 
from the rat. 


„ 


—_—— 


* — 


5. The 2 E MN I. 
THERE is another animal in Poland and Ruſ- 


ſia, which is called ziemmi, or zemniz which is 
of the ſame race as the ziſel, but larger, ſtronger, 
and more miſchievous. It is ſomewhat ſmaller 
than the domeſtic cat; its head is large, its body 
ſlender, and its ears ſhort and round. Theſe have 
four great inciſive teeth : the two in the lower 
jaw are thrice as long as the two in the upper: 
the feet are very ſhort and hairy, divided into five 


toes, and armed with crooked claws: the hair is 


ſoft, ſhort, and of a mouſe colour; the tail mo- 
derately large: its eyes ſmall and hid, like thoſe 
of the mole. Rzacynſki has called this animal 
the Small Subterranean Dog (Canicula ſublerranea), 
'This author ſeems to me to be the only one who 
has ſpoken of the zemni, which, nevertheleſs, is 
very common in ſome provinces of the North. 
Its diſpoſition and habitudes are nearly the ſame 
as thoſe of the hamſter and zifel ; its bite is dan- 
gerous ; it eats greedily, and plunders orchards and 


gardens ; it burrows, and lives upon grain, fruit, 
Vol. IV. M and 


—ůůů wo =p - N => 2 E 
"2s — - = * 1 — —— MM." 33 
3 . rr — 223 
> — Gn te l 


SETAEEL ESI ES. er in 
29. Is n % 7228.7 — 3 PSS II 


h E 
=: 
Y 
5 
9 
* 
3 
: * 
n 
. 
j 1 
© Wa 
11 
in a 
36 
4 
"2 
11 
11 
* 
+J 
x 
3 
1 
Mi 
: 4.4 
" \ 
—=- 
* 
. 3 
1 1 ˖ 
5 
. 


_ NATURAL HISTORY, 


and pulſe, which it ſtores in magazines for its 
winter ſupport. 


— — 


0 1 „ r 


6. The FOUC H. 


THE ſame author (Rzacynſki) mentions another 

* animal, called by the Ruſſians Pouch: it is 
larger than the domeſtic rat; its ſnout is long, 
it burrows, and commits depredations in the gar- 
dens, &c. There are ſuch numbers near Suraz 
and Volhinia, that the inhabitants were obliged to 
abandon the culture of their gardens. This pouch 
might poſfibly be the ſame which Seba calls the 
Norway Rat, of which he gives a plate and de- 
ſcription. 


7. Te PEROUASCA, 


THERE is alſo in Ruſſia and Poland, eſpeci- 
ally in Volhinia, an animal which the Ruſſians 
call Perewiaſka, and Pizewiaſka by the Polanders, 
a name we may tranſlate the cinfured weazel, 
(muſtela precincta) as Rzacynſki calls it, This ani- 
mal is not ſo big as a pole-cat, covered with a 
whitiſh hair, tranſverſally ſtriped of a reddiſh co- 
lour, which appear as ſo many girdles. It lives 
in the woods, and burrows in the earth: its ſkin 
is ſought after, and makes a very beautiful fur, 


tk. 


«6: Re BS OUSLEI I. 


HERE is found at Caſan, and in the provinces 
which the Volga, ſprinkles, a ſmall animal, 

called Souſhk in the Roshan tongue, of which very 
beautiful furs are made. Its tail is ſhort, like the 


field 
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field rat; but what diſtinguiſhes it from that and 
every other rat, is its coat, which is of a greyiſh 
hue, ſprinkled with ſmall ſpots of a gloſſy and 
bright white colour: theſe little ſpots are exceed- 
ingly ſmall, at a little diſtance from each other: 
they are more apparent upon the loins of this 
animal, than on the ſhoulders and head. Mr. 
Pennant, an Engliſh gentleman, thoroughly verſed 
in natural hiſtory, and who is perfectly acquainted 
with animals, has favoured us with one of theſe 
ſouſliks, which was ſent him from Auſtria, as an 
animal naturaliſts were not acquainted with, and 
which had received no name 1n its native coun- 
try. I found it to be the fame as that of which 
J have a fur, and of which M. Sanchez has fur- 
niſhed me with the following account. The 
rats called Soufliks, are taken in great numbers 
6 on the falt veſlels in the river Kama, which de- 
& ſcend from Salikamſkia, where the falt-pirs are, 
and falls into the Volga below Calan. The 
Volga, from Simbuſki to Somtoff, is covered 
ec with theſe ſalt veſſels, and theſe animals are 
« taken on thoſe veſſels, and the borders of thoſe 
« rivers : their name is ſou/lih, 1. e. dainty-mouthed, 
« becauſe they are very fond of ſalt.“ 


— — _ — . — * * if 18 "SIT FS FEW F 7 


9. The Golden coloured M O LE. 


— 


No to omit any animals that belong to the 

North, we ſhall take notice of a kind of 
mole found in Siberia, called the Golden coloured 
Male, and the ſpecies of which may be different 
from the ordinary mole, becauſe the Siberian has 
no tail, and a ſhort ſnout : the hair red and green ; 
only three toes to the 'fore-feet, and four to the 
hinder ; whereas, the common mole has five toes 
on every foot. We are ignorant of the name of 
this animal, of which Seba has given a figure _ 
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10. The White WATER RAT. 


THE European water rat is again ſeen in Ca- 

nada, but its colour is different: its back is 
only brown, the reſt of the body is white and 
brown : the head and ſnout are white, as is the 
extremity of the tail: the hair ſeems ſofter and 
more gloſſy than that of our water rat, but they 
are alike, in every other reſpect ; ſo that we.can- 
not doubt but that theſe two animals are of the 
ſame ſpecies; the whiteneſs of their hair being 
produced by the coldneſs of the climate ; and, it 
is to be preſumed, that in ſearching after the ani- 
mals of the northern parts of Europe, we ſhall 


find this white water rat there, as well as in 
Canada, 


2 


11. The GUINEA HOG. 
LTHOUGH this animal differs from the com- 


mon hog by ſome firiking characters, ne- 
vertheleſs, I preſume it to be of the ſame ſpecies, 
and that theſe differences are only varieties pro- 
duced by the influence of the climate : we have 
an example of it in the Siam hog, which alſo 
differs from the European hog, but is certainly 
of the ſame ſpecies, ſince they mix and produce 
together. The Guinea hog 1s nearly of the ſame 
figure as our, hog, and about the ſame fize as the 
Stam hog, that is to ſay, ſmaller than our boar, 
or our hog : it is a native of Guinea, and has 
been tranſported into Brafil, where it has multi— 
plied as in its own native country: it is dome- 
ſtic and tame: its hair is ſhort, red, and glofly : 
it has no briſtles, not even on the back: the 
tail only, and the crupper near the tail, are co- 


vered 
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93 
vered with longer hair than the reſt of the body: 
its head is not ſo big as that of our ' hog, and 
differs from it in the ſhape of its ears, which are 
very long and turned backwards over its neck: its 
tail is as much longer, almoſt touching the ground, 
and it has no hair towards its extremity. This 
race of hogs, which, according to Marcgrave, ort- 
ginally belonged to Guinea, 1s alfo met with in 


Afia, and particularly in the iſland of Java, from 


whence it has been tranſported to the Cape of 
Good Hope by the Dutch. 


—— — — 


12. The WILD BOAR of Cape Verd. 


THERE is another hog, or wild boar, at Cape 

Verd, which, by the number of its teeth, and 
enormous ſize of its two tuſks of the upper jaw, 
ſeems to be of a different breed, and, perhaps, 
of a different ſpecies, from every other hog, and 


approaches nearer the Babirouſſa hog. Thete tuſks 


reſembles more ivory horns than teeth ; they are 
half a foot long, and five inches round at the 


tail: they are crooked nearly like the horns of a 


bull. This character alone would be ſufficient 


to look on this animal as a particular ſpecies; 


but what ſeems to lay a foundation for this pre- 
ſumption, is, that it differs from every other hog 
by the width of the noſtrils, the largeneſs and form 
of its jaws, and the number of its maſticatory 
teeth: nevertheleſs, we have ſeen the tuſks of a 
wild boar, taken in the foreſts of Burgundy, which 
ſomewhat. approached thoſe of the wild boar of 
Cape Verd. Theſe tuſks were about three feet and 
an half long, and four feet in circumference ; they 
were turned like the horns of a bull, that is to 
ſay, they had a double curvature; whereas, 
the common tuſks have only a fingle one : they 


ſeem 
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ſeem to be as ſolid as ivory; and, it is certain, 
that this wild boar has the jaw larger than 
any other, therefore, we may preſume, with ſome 
foundation, that this wild boar of Cape Verd is 
a ſingle variety, a particular race in the wild boar 
ſpecies. 


K 


13. The MEXICAN WOLF. 


S the wolf is a native of cold climates, the 

is paſſed northerly, and is met with in both 
continents. We have ſpoken of the black and 
grey wolf of North America, and this ſpecies ſeems 
to be diſperſed over all Spain and Mexico; and 
that in this hotter olimate it has undergone many 
varieties, without having changed either its diſpo- 
ſition or nature; for this Mexican wolf has the 
ſame figure, the ſame appetites, and the ſame ha- 
bitudes, as the European or North American wolf, 
and every thing ſeems to prove them to be of 
one and the ſame ſpecies. The wolf of Mexico, 
or rather of New Spain, where it is much oftener 
found than in Mexico, has five toes to its fore- 
feet, and four to thoſe behind. The ears are long 
and ſtrait, and the eyes ſparkling, like our wolves ; 
but -its head 1s larger, its neck thicker, and the 
tail not ſo hairy: above the mouth there are ſome 
pretty thick briſtles, but not ſo rough as thoſe 
of the hedge-hog : the body is covered with greyiſh 
hair, marked with ſome white ſpots: the head, 
which is of the ſame colour as the body, is croſſed 
with brown u ftripes, and the forehead is adorned 
with fallow- coloured ſpots : the ears are of a grey 
colour, like the head and body. There is a long 
ſpot of a fallow colour on the neck; a ſecond 
ſpot like the firſt on the breaſt ; and a third on 
the belly, The flank is marked W 
iſts 


/ 
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lifts from the back to the belly. The tail is grey 
and marked with a fallow ſpot on the middle; 
the legs are ſtriped from top to bottom of a 


grey and brown colour. This wolf, as we obſerve, . 


is the moſt beautiful of the kind, and its fur is 
greatly valued for its colour; but in other reſpects 
there is not the leaſt indication of its being a dif- 
ferent ſpecies from the European, which- varies 
from grey to white, and from white to black with- 
out changing the ſpecies ; and we ſee by the teſti- 
mony of Fernandez, that the wolf of New Spain, 
of which we have given a deſcription, after Racchi 
and Fabri, varies like the European wolf, fince 
even Im that country, they are not all marked, 
and there are ſome found of an uniform co- 
lour, and even all white. 


14 Te L000; 


W have already obſerved that there were in Peru 

and Mexico, before the arrival of the Euro- 
peans, domeſtic animals called Alco's, which were of 
the ſize, and nearly of the ſame diſpoſition as our 
little dogs, and which the Spaniards have called Mex- 
ican dogs of Peru, from their having the ſame attach» 
ment and the ſame fidelity for their maſters as our 
dogs. In fact, the ſpecies of theſe animals do not 
ſeem to be eſſentially different from that of the dog, 
and beſides the term alco may probably be genert- 
cal and not ſpecifical. Recchi has left us the fi- 
gure of one of thoſe alco's, which is called Hzcuinti 
Porgothi in the Mexican tongue; it was prodigi- 


ouſly fat and unnaturalized by its domeſtic ſtate and 


too great an abundance of food. The head 1s re- 
preſented ſo ſmall, that it has not, as may be ſaid, 
apy proportion with the fize of the body; its ears 
are hanging, which is another fign of done 
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The ſnout ſufficiently reſembles that of a dog; all 
the forepart of the head is white, and the ears are 
partly of a fallow colour : the neck is ſo ſhort as 
to leave no interval between the head and ſhoulders ; 
the back is curved and covered with a yellow hair ;. 
the tail is white and ſhort, it is hanging, and does 
not deſcend lower than the thighs : the belly is 
thick and bent, marked with fix very apparent 
teats. The legs and feet are white, and the toes 
are like thoſe of a dog, and armed with long and 
pointed hairs. Fabri, who has given us this 
deſcription, concludes after a very long diſſertation, 
that this animal is the ſame as that called Alco, and 
I think his aſſertion is well founded, but we muſt | 
not look upon it as excluſive, for there is ſtill 
another race of dogs in America to which this name 
agrees. Befides the dogs, ſays Fernandez, which 
the Spaniards have tranſported into America, we 
met with three other ſpecies there, which reſem- 
ble ours, both in nature and manners, and which 
do not infinitely differ from it in form. The firſt 
and the longeſt of theſe American dogs, is that 
called Xoloigtcuintli. What is particularly remark- 
able in theſe animals, 1s, its being without hair, 
and only covered with a ſoft, cloſe ſkin, marked 
with yellow and blue ſpots. The ſecond is cloa- 
thed with hair, and with reſpect to its ſize, ſuffi- 
ciently reſembles our little Malta dogs. It is mark- 
ed with white, black and yellow : it is fingular and 
agreeable by its deformity, having a hunched 
back, and an exceeding ſhort ſnout, ſo that the 
head ſeems to ſhoot immediately out of the ſhoul- 
ders; it is called Micuacanens from the name of its 
country. The third kind of theſe dogs called 
Techichi, ſufficiently reſembles our little dogs, but 


its look is dull and ſavage, The Americans ear 
their fleſh, "1 


By 
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By comparing the teſtimonies of Fabrit and Fer- 
handez, it is clear, that the ſecond dog that this 
laſt author calls Mickuacanens, is the ſame as the 
ilzcuinte pertzoli, and that this kind of animal, in 
fact, exiſted in America before the arrival of the 
Europeans, It muſt be the fame as the third 
kind, called Techichi. I am therefore perſuaded, 
that this word Alco, was a generical name which de- 
noted them both, and perhaps ſome more races 
or varieties unknown to us. But with reſpe& to 
the firſt, Fernandez does not ſeem to be deceived 
on the name or ſubject. No author has hitherto 
ſpoken of any naked dogs being found in New 
Spain: this race of dogs, vulgarly called Zurki/f: 
Dogs, come from the Indies and other hotter coun- 
tries of the old continent; and it is probable, that 
thoſe which Fernandez ſaw in America, were tranſ- 
ported thither, the more eſpecially as he expreſsly 
mentions that he had ſeen this ſpecies in Spain, be- 
fore his departure for America, Theſe two reaſons 
are ſufficient, to oblige us to preſume, that this na- 
ked dog, was not a native of that country, but only 
tranſported thither, and what farther ptoves it to be 
ſo, is, that this animal had no American name, 
and that Fernandez, in order to give it one, borrow- 
ed that of Xolbitzcuintli, which is the name of the 
Mexican wolf. Thus of three ſpecies or varieties of 
American dogs, ſpoken of by this author, there 
only remains two that 1s indifferently defigned 
by the name Aco; for independent of the plump 
and fat alco, which ſerves as a lap-dog to the Peru- 
vian ladies, there was a leah alco, uſed for the pur- 
poſe of hunting, and it is very poſſible that theſe 
animals, although very different breeds to all ap- 

earance from that of our dogs, nevertheleſs ate 
iſſues from the ſame ſource. The Lapland, Sibe- 
Tian and Iceland dogs, have paſſed from one conti- 
nent to the other, and afterwards unnaturalized 

Vor. IV. N them- 
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themſelves like other dogs,, both by climate and do- 
meſticity. The firſt Aco with a ſhort neck, ap- 
proaches the Iceland dog; and the fechichi of New 
Spain, is probably the ſame animal as the kouparas, 
or crab dog of Guinea, which reſembles the fox in 
its ſhape, and the jackal in its hair. It is denomi- 
nated the crab dog, becauſe it principally feeds up- 
on crabs and other cruſtaceous fiſh, I have only 
ſeen a ſkin of one of theſe Guiana animals, and 1 
have it not in my power to decide, if it is a parti- 
cular ſpecies, or whether it is related to thoſe of the 
e the fox, or the Jackal. 


1 


Rs Th T AX R A, or G A L E R A. 


THIS animal, of which Mr. Brown has given us 

a deſcription and figure, is about the ſize of 
a ſmall rabbit, and reſembles the weazel or the fer- 
ret: it burrows like thoſe animals, and has its fore 
feet very ſtrong and conſiderably ſhorter than the 
hinder ones: its ſnout is clongated, a little pointed 
and adorned with a whiſker, The under jaw is 
much ſhorter than the upper; it has fix inciſive 
and two canine teeth in each Jaw, without reck- 
oning the maſticators ; its tongue is rough, like 
that of a cat; its head is oblong ; the eyes which 
are ſomewhat oblong, are a littie diſtance from the 
ears, and the extremity of the ſnout ; its cars are 
flat and like thoſe of a man: its feet are ſtrong 
and phable ; the metatarſus is elongated; there 
are five toes to each foot; the tail is long and 
ſtrait, and decreaſes gradually. The body 'is oblong. 
and greatly reſembles that of a rat: it is covered 
with brown hair, ſome of which is pretty long, and 
others much ſhorter. This animal reſembles the 
ſpecies of ferret or pole-cat, Linnæus with ſome 
rcaſon ſuppoſes, that the black weazel of Brazil, 


may 
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may be the Galera of M. Brown, and in fact the 
two deſigns ſufficiently agree to give us reaſon to 
premiſe it. This black weazel of Brazil is alſo 
found in Guiana, where it is called Tayra, and it is 
ſuppoſed that the word galera, the origin of which 
M. Brown gives us, 1s a corrupted word, and de- 
rived from tayna, the true name of this animal. 


16. The PHILANDER F SURINAM. 


THIS animal belongs to the ſame climate, and 
is of a near ſpecies to the ſariga, marmoſe, 
cayopalin and phalanger. Sibillus Merian is the 
firſt author who gave a figure of it with a ſort 
of deſcription : this animal, he ſays, has very 
ſparkling eyes, ſurrounded with. a circle of deep, 
brown hair: the body covered with a ſoft hair, or 
rather a kind of wool of a reddiſh colour, which 1s 
fair on the back, and of a yellowiſh colour on the 
ſaout, forehead, belly and feet: the ears are naked 
and pretty rough ; there are long hairs in form of 
whiſkers on the upper jaw and above the eyes ; its 
teeth are like thoſe of a lion, pointed and ſharp ; 
on the tail of the male are dark, red ſpots, which 
are not ſcen on the tail of the female. The feet 
reſemble the hands of the ape; the fore feet hav- 
ing four fingers and a thumb with ſhort and obtuſe 
nails, whereas only the thumb or great toe of the 
hinder feet is flat and obtuſe, the reſt being armed 
with ſmall, ſharp claws. The young of theſe ani- 
mals grunt ſomewhat like a pig : the teats of the 
mother reſemble thoſe of a marmoſe. Seba juſtly 
obſerves, that in the figure given by Merian, the 
feet and toes are badly repreſented. Theſe philan- 
ders produce five or ſix young ones; their tail is 
very long and holding, like that of the ſapajous: 
the young ones get on the back of their dam, * 
ix 


14 
t 
11 
f 
47 | 
14 
1 , 
: N 
"I i 
8 0 
1 
* 
1 ; 
1 : 
l Is 
o . 
M7 
1 
+ - 
8 
mi * 
1 
4 ii © 
mY 
__ . 
| 
0 —— 
1 
= 
of Ws... 
BR 
x 2 
418 
| 


100 NATURAL HISTORY. 


fix themſelves there by faſtening their tails to her's. 
In this fituation, which is familiar to them, they 
carry them with as much ſafety as ſwiftneſs. 


_ — 
* 


— 


17. Te AK OU C Hl. 


THE akouchi is common in Guiana, and other 

parts of South America. It differs from the 
agouti by having a tail. The akouchi is gene- 
rally ſmaller than the agouti, but its hair is not 
red, but olive. Theſe are the only differences 
we are acquainted with between theſe two animals, 


which, however, are not ſufficient to conſtitute two 
diſtinct and ſeparate ſpecies. 


wy 
* * - i 7 * 


FERNAN DEZ gives the name of Tucan to an 

animal of New Spain, whoſe ſize, figure, and 
natural habits, approach nearer that of the mole, 
than any other animal. This appears to be the 
ſame deſcribed by Seba, by the name of the Ame- 
rican Red Male; at leaſt, the deſcriptions given by 
theſe two authors, agree ſufficiently to let us pre- 
ſume it. The tucan, perhaps, is a little larger 
than our mole, and, like that, is fat and fleſhy, 
with ſuch very ſhort legs, that its belly touches 
the ground : its tail is ſhort; its ears ſmall and 
round; its eyes ſo very ſmall, that they may be 
ſaid to be uſeleſs : but it differs from the mole in 
the colour of its hair, which is of a reddiſh hue ; 
and by the number of toes, having only three 
to the fore-feet, and four to thoſe behind ; where- 
as, the mole has five toes to each foot. It ſeems 
ſtill farther to differ from it, by its fleſh being 
good to cat; and that it has not the ſame in- 


ſtinct 
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ſtinct of recovering its retreat when it is once 
come out: each time it burrows a freſh hole, ſo 
that in certain countries which agree with it, the 
holes made by theſe animals are fo very numer- 
ous, and ſo near each other, that great precaution 
is obliged to be uſed in walking over them. 


— 


— * 


19. De FIELD MOUSE of BRASIL. 


E call this animal by this name, becauſe, we 

are ignorant of the real name it bears in 
its native land, and becauſe it reſembles more the 
field mouſe than any other animal: it is, however, 
confiderably larger, being about five inches from 
the extremity of the ſnout to the inſertion of the 
tail, which 1s only two inches, and, conſequently, 
much ſhorter 1n proportion than the common field 
mouſe : its ſnout is pointed, and its teeth very 
ſharp. There are three very broad black ſtripes 
on a ground of black hair, which extend longi- 
tudinally from the head to the tail, below which 
are the teſticles of this animal hanging between the 
hinder legs. © This animal (fays Marcgrave) 
c plays with the cat; and it is common to the 


« field mouſe of Brafil and Europe, that the cat 
c kills, but does not eat it.“. 


20. h P 


THIS animal, which is found in Brafil, is nei- 


ther a rabbit nor rat, yet ſeems to partake 
ſomething of both ; theſe are about a foot long 


by 
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by ſeven: inches in circumference, The hair is 
of the ſame colour as our hares, but white upon 
the belly. It has alſo, like that animal, a ſlit lip, 
large inciſive teeth, and a whiſker about the mouth 
and fides of the eyes; but its ears are rounded, 
like thoſe of a rat: the fore-legs are only three 
inches high, thoſe behind are longer : the fore- 
feet have four toes covered with a black ſkin, and 
furniſned with fmall ſhort claws: the hinder feet 
have only three toes, the middlemoſt of which is 
longer than the two others. The aperea has no 
tail; its head is a little longer than that of the 
hare, and its fleſh is like that of a rabbit, ” 
which it reſembles in its method of living: 
conceals itſelf in holes, but does not burrow like 
a rabbit, but rather retires in the cavities of the 
rocks and ſtones than in the ſand: it is alſo very 
eafily taken. The animal ſpoken of by Oviedo, 
and after him Charlevoix and Montfraifier, by the 
name of Coci, may, poſſibly, be the ſame as the 
aperea, which, perhaps, has been reared tame in 
the Eaſt ladies. as we do rabbits, &c. and for 
which reaſon there are found ſome red, white, 
black, and other different colours among them. 
My conjeaure i is not without foundation ; for Gar- 
cilaſſo expreſsly ſays, that there are rabbits ar 


Peru which have no reſemblance to thoſe of 
Spain. 


21. The FAI. 


THE tapeti ſeems to me to be a very near ſpe- 
f cies, and, perhaps, a variety of that of the 
rabbit or hare: it is found at Brafil, and other 

parts of America: it reſembles the European rabbit 


in 
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in its figure, and to the hare by its ſize and colour, 
which is ſomewhat browner : its ears are very long, 
and of the ſame ſhape: its hair is red on the fore- 
head, and whitiſh on the throat: ſome have a 
circle of hair round their neck: they are all white 
on the throat, breaſt, and belly; they have black 
eyes, and whiſkers like the rabbit, but have no 
tail. The tapeti reſembles the hare in its method 
of living, fecundity, and quality of its fleſh, which 
is excellent food. It lives in the fields, or woods, 
like the hare, and does not burrow like the rab- 
bit. The animal of New Spain, indicated by Fer- 
nandez by the name of Citli, is the ſame as the 
tapeti of Braſil; theſe animals are only a variety 
ot our European hares, which have paſſed from 
one continent to the other. : 

There is till ſome animals to add to thoſe al- 
ready mentioned in our preceding account, but 
they are ſo badly indicated, as to be very uncer- 
tain; and I had rather confine myſelf within the 
bounds of certainty, than deliver myſelf up to con- 
jectures, and fall into the inconveniency of giving 
fabulous for exiſting beings, With this Imita- 
tion, and notwithſtanding this retrenchment, which 
I have deemed neceſſary, 
ceived, that our HISTORY of ANIMALS is as 
complete as could be expected. It comprehends 
a great number of animals not obſerved or de- 
ſcribed before, and there are not any which were 
anciently known, but what has been taken notice 
of in the courſe of this Work. 

The preceding account, although compoſed of 
twenty-one articles, yet really contains only nine or 
ten ſpecies of different animals; for all the reſt 
are only varieties. The white bear 1s only a va- 
riety of the ſpecies of the wolf; the Tartary cow, 
of that of the biſon; the Guinea hog, and the 


hog 


it will eaſily be per- 
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hog of Cape Verd, of that of the common hog, 
&c. therefore, by adding theſe ten ſpecies to one 
hundred and twenty-four, or thereabouts, before 
ſpoken of, the. number of quadrupede animals,. 
whoſe exiſtence is certain and well eſtabliſhed, will 
amount to no more than two hundred on the ſur- 
face of the known world. 1 


End of the HIsroRY of AN IMALs. 


CHAPTER l. 
A 
COMPARISON 
0 f 
ANIMALS wm VEGETABLES, 


And other Paopucrioxs of NArukk. 


A MIDST the infinife number of productions 
which offer themſelves to our view in this 

vaſt globe, and with which the earth is every 
where covered; . animals hold the firſt rank, as 
well becauſe of the formation of their parts; as 
of their ſuperior power. Animals; by their in- 
ſtinct, form, motion, and many other properties, 
partake miore of thoſe things which ſurround them, 
than vegetables; and the latter, by their figure, 
growth; ard their different parts, have alſo a greater 
number of propetties with external objects, than 
either minerals or ſtones; which have not any kiod 
of life or motion, By this number of properties 
it is, that man claims the pre-eminence over the 
vegetable, and the vegetable over the mineral. 
Man, to confider him only by the material form 
of his being, is only above animals by ſome few 
ſtronger properties, ſuch as thoſe given to him by 
his tongue and hand; and although the works of 

O | 


Vol. IV the 
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the Creator are in themſelves perfectly alike, the 
animal, according to our mode of perception, is 
the moſt complete work of Nature, but man is 
her maſter-piece. N 

In fact, what reſources, what forces, what ma- 
chines and motions, are incloſed in this ſmall part 
of matter which compoſes the body of an ani- 
mal! What properties, what harmony, and what 
correſpondence between 'the parts! How many 
combinations, arrangements, cauſes, effects, and 
principles, which concur to one end, and which 
we know only to be reſults ſo very difficult to 
comprehend, that they only ceaſe from being mar- 
vellous by the long cuſtom we have taken of 
not reflecting on them | 

Nevertheleſs, however admirable this work ap- 
pears to us, it is not the individual that appears 
the moſt wonderful, but in the ſucceſſion, repro- 
duction, and duration of ſpecies, that Nature ap- 
pears inconceivable, This faculty of reproduction 
which reſides in vegetables and minerals; this kind 
of unity always ſubſiſting, and eternal this pro- 
creative virtue, which perpetually exerciſes itſelf 
without being deſtroyed, is a myſtery, the depth 
of which ſeems not to be permitted us to ſound. 

For inanimate matter, even the ſtone under our 
feet has ſome properties; its exiſtence alone ſuppoſe, 
a great number, and the leaſt organic matter, has, 
by virtue of its exiſtence, an infinity of relations 
with all the parts of the univerſe. We ſhall not 
ſay, with ſome philoſophers, that matter, under 
whatever form it may be, is ſenſible of its exiſtence 
and relative faculties. This opinion partakes of a 
metaphyſical queſtion, which we do not propoſe to 
treat about here, it will be ſufficient to point out, 
that not having ourſelves a Knowledge of all 
the relation we have with external objects, we muſt 
not doubt that inanimate matter poſſeſſes leſs = 
| this 
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this knowledge, and that our ſenſations in other 
reſpects do not at all reſemble the objects which 
cauſe them; we muſt conclude by analogy, that 


inanimate matter has neither ſenſation, nor a con- 


ſciouſneſs of exiſtence, and that, to attribute any 


one of theſe faculties to it, would be giving it 
thought, action and ſenſation nearly in the ſame 


order and manner, as we think, act, and feel, 
which is as much repugnant to reaſon, as it is 


to religion. | 


We maſt therefore ſay, that being formed of 
earth, and compoſed of duſt, we have, in fact,” 


ſome properties in common with earth and duſt, 


which binds us to the general matter; ſuch as 


extent, impenetrability, weight, &c. but as we do 
not perceive theſe properties | rp material, and 
as they make no impreſſion of themſelves, as they 
ſubfiſt in our participation; and as after death, or 
before life, they exiſt, and do not at all affect us, 
we cannot ſay they compoſe a part of our being; 
it is therefore the organization, the ſoul, and the 
life, which properly conſtitutes our exiſtence: 
matter, conſidered in this hight, 1s leſs the ſub- 
ze& than the acceflor : it is a foreign expanſion, 
the union of which is unknown, and the preſence 
hurtful to us, and this order of thoughts, which 
conſtitutes our being, is, very probably, entirely 
independent, 

We exilt therefore without knowing how, and 
we think without knowing why; but whether it 
is from our manner of being or thinking, whe- 
ther it is true or falſe, the appearance or the rea- 
lity of our ſenſations, the reſult of theſe ſenfſa- 
tions, are not leſs certain by their belonging to us. 
This order of ideas, this train of thoughts which 
internally exiſt from ourſelves, although very dif- 
ferent from the objects that cauſes them, does not 
prevent them from being the moſt real affection W 

the 
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the individual, and to give us relations with ex- 
ternal objects, which we may look on as real af- 
finittes, ſince they are invariable, and always the 
ſame, relatively, to us. The human ſpecies, there- 
fore, may juſtly be placed in the firſt rank of 
Nature; animals in the ſecond, vegetables in the 
third, and minerals laſt; for, although we do not 
very clearly diſtinguiſh the qualities we poſſeſs by 
virtue of our animality, from thoſe which we have 
by virtue of the ſpirituality of our ſoul, we can- 
not doubt, but that animals being endowed like 
us, with the fame feelings, poſſeſſing the ſame 
principles of lite and motion, and performing an 
infinite number of actions like ours, they have a 
relation with external objects in the ſame man- 
ner as we have, and that, conſequently, we really 
reſemble them in many reſpeCts. 

To compoſe, therefore, the hiſtory of an ani- 
mal, we muſt firſt nicely inſpe& into the general 
order of relations which are proper to it, and 
afterwards diſtinguiſh thoſe which are common to 
it with vegetables and minerals. An animal has 
nothing in common with a mineral, excepting ge- 
neral qualities of matter ; its ſubſtance has the ſame 
virtual properties, but its economy is quite differ- 
ent. A mineral is only a mere ſenſeleſs and inac- 
tive matter, acting only by the power of mecha- 
nical laws, and only obedient to the general power 
diffuſed over the univerſe, without organization, 
power, and facultics, even that of re- production: 
a dead maſs, formed to be trod under foot by 
mankind and animals, which, in ſpite of the pre- 
cious name of metal, is truly deſpiſed by the phi- 
loſopher, and can pofleſs but an arbitrary value, 
ever ſubordinate to the will, and dependent on the 
convention of men. | 

In an animal all the powers of nature are reuni- 
ted; the ſtrength which animated it, are youre 
| an 
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and particular to it; by its ſenſes it can act, deter- 
mine, operate and communicate with the moſt diſ- 
tant objects ; its individual is a centre, to which 
every thing is connected; a point where the whole 
univerſe is reflected; a world in miniature. Theſe 
are the properties which peculiarly belong to it ; 
thoſe which are common to it with vegetables, are 
the faculties of growth, expanſion, re-production 
and increaſe, | 

The moſt apparent difference between animals 
and vegetables, ſeems to be this faculty of moving 
and changing of place, which animals are endowed 
with, and vegetables not. It 1s true, we are not 
acquainted with any vegetable that has a ſingle pro- 
greſſive motion; but we ſee many kinds of animals, 
as oyſters, &c. to which this motion ſeems tq have 
been referred ; the difference therefore 1s neither ge» 
neral nor neceſſary. 

A more effential difference might be drawn from 
the faculty of ſenſation which belongs to animals, 
and which vegetables ſeems to be deprived of; but 
this faculty includes ſuch a number of ideas, that 
we ought not to mention the word before we analyſe 
it : for if by ſenſation we underſtand only a motion, 
occaſioned by a check or reſiſtance, we ſhall find the 

ſenſitive plant is capable of this kind of ſenſation, 
as well as animals: if, on the contrary, we would 
have it ſignify to apprehend and compare precep- 
tions, we are ſure that animals poſſeſs this faculty ; 
and if we allow it to dogs, elephants, &c. whoſe ac- 
tions ſeems to reſult from the ſame cauſes as ours, 
we ſhall refuſe it to an infinite number of other ani- 
mals, and eſpecially to thoſe which ſeem to be 
motionleſs. If we could give to oyſters, for exam» 
ple, the fame faculty of ſenſation as to dogs, but 
in an inferior degree, why ſhould we not allow it ta 
vegetables in a ſtill leffer degree; this difference be- 
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tween animals and vegetables is not only not general, 
but even not well decided. 

The third difference ſeems to conſiſt in the me- 
thod of feeding, Animals by the means of certain 
external organs, ſeize thoſe things which are agree- 

able to them ; they ſeek their paſture and chuſe 
their food. Plants, on the contrary, are reduced 
to receive the nutriment the earth furniſhes it with; 
this food is always the ſame ;- no diverſity in the 
manner of procuring it ; no choice in the kind, but 
the humidity of the earth 1s their only aliment : ne- 
vertheleſs, if we attend to the organization and action 
of roots and leaves, we ſhall preſently diſcover that 
there are in thoſe parts external organs, which ve- 
getables makes uſe of to inhale and diffuſe their food 
over the whole plant; we ſee that the root avaids 
and turns from an obſtacle or vein of bad earth to 
ſeck one that is better : that even roots themſelves 
divide, increaſe, and even go ſo far as to change 
their form to procure nutriment for the plant. 
The difference between animals and- vegetables can- 
not therefore be eſtabliſhed on the manner by which 
they receive their nutriment. 

This examination evidently conducts us to know 
that there is no abſolutely effential and general 
difference between animals and vegetables, but that 
nature deſcends by ſteps and by . imperceptible links 
from an animal, which is the moſt perfect to that 
which is the leaſt, and from the latrer to the ve- 
getable. The water polypus then form the line 
where the animal creation ends, or where that of 
plants begin. 

In fact, if after having examined the differences, 
we ſearch after the reſemblances between animals 
and vegetables, we ſhall find one that 1s general 
and very effential, viz. the common faculty of both 
to re- produce: a faculty which ſuppoſes more ana- 
logy than we can imagine, and which muſt ſhew a 
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that both animals and vegetables are nearly the 
ſame order of beings with reſpect to their nature. 
A ſecond reſemblance may be drawn from the 
expanſion of their parts, a property which is com- 
mon to both, for vegetables as well as animals have 
the faculty of growing, and if the manner in which 
they expand, is different, it is not totally nor eſſen- 
tially ſo, ſince there are very conſiderable parts in 
animals, as the bones, the hair, the nails, the 
horns, &c. whoſe expanſion is a perfect and real 
vegetation, and that the foetus at its / firſt formation 
may be ſaid rather to vegetate than live. * 
A third reſemblance, is, that there are animals 
which re- produee like plants, and by the ſame me- 
thod : the multiplication of mites which is 
made without copulation, is like that of plants by 
ſeeds and that of polypus's, which is made by cut- 
ting them, and reſemble the multiplication of trees 
y ſlips. 1 8 
We can ſtill aſſert with greater foundation, that 
animals and vegetables are 0 of the ſame or- 
der, and that nature has paſſed from one to the 
other by inſenſible links, fince there are eſſential 
and general differenees between them, and that they 
have not any difference, which may be really look- 
ed on as ſuch. % ont end Gaugrl 
If we compare animals and vegetables by other 
lights, for example, by number, place, ſize, 
form, &c. we ſhall draw from thence freſh induc-+ 
tions. | NETS 208 | 
The number of the animal kind, is much great- 
er than that of plants, for in the ſingle race, if in- 
ſects ſhew perhaps a greater number of kinds, the 
greateſt part of which eſcape our ſight, than there 
are kinds of viſible plants on the ſurface of the 
earth. Animals likewiſe much leſs reſemble each 
other than plants do, and it is this reſemblance a- 


mong the latter, which makes the difficulty of knows- 
Vol. IV. P ing 
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ing and eſcaping them. It is this which has given 
rite. to botanical methods, and it is for this reaſon 
that more labour has been uſed on the latter than 
on zoology, becauſe animals having in fact, differ- 
ences among themſelves, which are much more ſen- 
ſible, than plants have, and they are more readily 
known and diſtinguiſhed, and more eaſily denomi- 
nated and deſcribed. | 
Beſides theſe there is another advantage by which 
we know ſpecies of animals, and diſtinguiſh 
them from one another, which is by regarding thoſe 
as one and the ſame ſpecies, which by means of co- 
pulation, perpetuate and preſerve themſelves ; and 
as a different ſpecies, thoſe which cannot by the ſame 
means produce together. Thus a fox will be a 
different ſpecies from a dog, if nothing reſults from 
the copulation of a male and female of theſe two 
ſpecies, and when even there ſhould reſult a tripar- 
tite animal, or a kind of mule, which cannot pro- 
duce, that will be ſufficient to eſtabliſh the fox and 
the dog of two different ſpecies.; ſince we have ſup- 
poſed, that in order to conſtitute a ſpecies, there muſt 
be a continued, perpetual, invariable and a like 
production, with that of other animals. There is 
not the ſame advantage to be had in plants, for al- 
though ſome have pretended to diſcover ſexes, and 
although diviſions of breeds have been eſtabliſhed by 
the parts of fecundation ; yet, as it is neither ſo cer- 
tain, nor ſo apparent as in animals, and the produc- 
tion of plants is made in many other modes, 
which the ſex has no part in, and where the parts 
of fecundation are not neceſſary: this idea cannot 
be made uſe of with any ſucceſs, and it is only on 
a miſapprehended analogy that this ſexual method has 
been pretended to diftinguiſh all the different ſpe- 
cies of plants; but, we ſhall refer the examination 
of the baſis of this ſyſtem to our vegetable hiſtory. 


The 
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The number of ſpecies of animals 1s therefore 
reater than that of plants; but it is not the ſame 
with reſpect to the number of individuals in each 
ſpecies. In animals, as well as in plants, the num- 
ber of igdividuals is much greater in the {mall than 
in the latge. The fly ſpecies is perhaps one hun- 
dred mil times more numerous than that of the 
elephant; ſo likewiſe there is in general much more 
kinds of graſs than trees; for inſtance, there is 
greater plenty of dog graſs than oaks, but, if we 
compare the quantity of animal. and plant indivi- 
duals, ſpecies to ſpecies, we ſhall find that each ſpe- 
cies of plants is more abundant than thoſe of ani- 
mals: 1 example, quadrupedes only bring forth 
a ſmall number of young ones, and at very confi- 
derable diſtances of time. The trees, on the con- 
trary, produce every year, a great quantity of 
their own ſpecies. My compariſon may be ſaid not 
to be exact, and in order to render it ſuch, we 
ſhould compare the quantity of ſeeds which pro- 
duce trees, with the quantity of ſperm contained 
in the ſeed of an animal, and that perhaps then we 
ſhould be able to find, that animals are ſtill more 
abundant in their feed than vegetables: but if we 
confider, that it is poſſible by collecting all the 
ſeeds of a tree with care, as for inſtance of an elm, 
and by ſowing them, we ſhould have a certain num- 
ber of young elms, the production of a ſingle year; 
it muſt then be acknowledged, that ſhould we take 
the ſame care to ſupply a horſe with as many mares 
as he can leap in one year, the produce would be 
very different in the production of the animal and 
in that of the vegetable. I ſhall not therefore exa- 
mine the nature of the ſperm, firſt, becauſe we are 
not acquainted with it in the animal creation; and 
ſecondly, becauſe poſſibly there is the ſame number 
of ſeminal ſhoots as in animals, and that the ſeed of 
a vegetable is as perfect a production as the fœtus of 
an 
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an animal is, to which like that, a greater expan- 
ſion is only wanting. | 
Some may likewiſe oppoſe to my method : the 


prodigious multiplication of certain kinds of in- 


ſects, as bees in particular: each bee produces thir- 
ty or forty thouſand flies. But it muſt be obſerved, 
that I ſpeak in general of animals compared with 


plants; and befides, this example of bees, which 
perhaps is that of the greateſt multiplication we are 


acquainted with in animals, does not conſtitute a 
proof againſt what we have obſerved ; for of thirty 


or forty thauſand flies produced by the female bee, 


there is only a very ſmall number of females, fifteen 


hundred or two thouſand males, and all the reſt only 


moles or rather recutral flies, without ſex, and in- 
capable of producing. 

It muſt be owned, that in inſects, fiſhes, ſhell 
fiſh ; there are ſpecies which ſeem to be very abun- 
dant ; oyſters, herrings, fleas, beetles, &c. are 
perhaps in as great numbsrs as flies and other the 
moſt common plants; but on the whole, we ſhall 
eaſily remark, that the greateſt number of the animal 
ſpecies is leſs abundant in individuals than in the 
vegetable, and we ſhall further obſerve, that by 
comparing different kinds of plants with each o- 
ther, there is not ſuch great differer.ces in the num- 
ber of individuals as in the animal ſpecies, ſome 


of which bring forth a prodigious number of young, 


and others only produce a very ſmall number ; 


Whereas the number of productions in plants is al- 


ways very great throughout. 

By what we have obſerved, the baſeſt ſpecies 
ſeems to be the moſt abject; the moſt minute are 
the moſt plentiful in individuals, as well in animals 
as in plants, and in proportion as the ſpecies of 
animals are the moſt perfect; we fee them redu- 
ced to a fewer number of individuals. Could it be 
thought, that from certain forms of the body, as 


thoſe 


G 
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thoſe of quadrupedes and birds, from certain organs 
for the perfection of ſenſation, would coft nature 
more than the living production, which ſeems ſo 
exceedingly difficult to conceive ? 

Let us now paſs to the compariſon of animals and 


vegetables, with reſpe& to fituation, form, and 


ſize. . The earth is the only place wherein vegeta- 
bles can ſubſiſt. The greateſt number grows above 
the ſurface, and 1s faſtened therein by roots which 
penetrate into it. Some as truffles, are entirely co- 
vered over with earth, others in a fewer number 
grow on the water, but all acquire the ſurface of 
the earth to exiſt upon. Animals, on the contrary, 
are much more generally diſperſed ; ſome dwell on 
the ſurface, and others in the bowels of the earth ; 
ſome live at the bottom, and others nearer the top of 
the waters : Some exiſt in the air, in the internal 
part of plants, in the body of men and other ani- 
mals, in liquors, and even in ſtones, &c. 

By the uſe of the microſcope, a very great 
number of new ſpecies of animals different from 
each other, are ſaid to have been diſcovered. It 
may appear ſingular, that we have ſcarcely been 
able to find one or two new kinds of plants by 
the help of this inſtrument. The ſmall mots 
produced by the moldineſs, is, perhaps, the only 
microſcopical plant ſpoken of ; we might, there- 
fore, imagine, that Nature refuſed to produce very 
{mall plants, while ſhe delivered herſelf up to form 


animalculæ with profuſion : but we might deceive 


ourſelves, by adopting this opinion. without exa- 
mination, and our error might poſſibly ariſe in 
part from plants, in fact, reſembling each other 
much more than animals, it is more difficult to 
know and diſtinguiſh their ſpecies; ſo that this 
moldineſs, which we only take for a very minute 
moſs, may, poſhbly, be a kind of foreſt or gar- 
den, pcopled with a great number of 1 dif- 

erent 
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ferent. plants, but the differences of which eſcape 
our fight. - | 

It is true, that, by comparing the ſize of ani- 
mals and plants, there will be found a great in- 
equality: for the diſtance is much greater between 
the ſize of, the whale, to that of one of theſe mi- 
croſcpic animals, than between the higheſt oak 
and the moſs we are now ſpeaking of; and al- 
though the fize be only a relative attribute, it 
is, nevertheleſs, uſeſul to inſpe& into the extreme 
boundaries of Nature. Large animals and plants 
ſeem to have a near equality: a large whale and 
a large tree, forms a volume not very unequal; 
whereas, among the ſmall, we think, we may 
juſtly ſay, we have animals, a million of which 
united together, would not equal the ſmalleſt moſs 
plant or moldineſs in its volume. 
As for the reſt, the moſt general and the moſt 
ſenfible difference between animals and vegetables, 
is, that of the form, that of animals although 
infinitely varied, has not any reſemblance to that 
of plants; and although polypus's, which re-pro- 
duce hke plants, may be regarded as the link 
between animals and vegetables, not only by the 
mode of reproduction, but alſo by the external 
form : nevertheleſs, we may ſay, that the figure of 
any animal is ſo very different from the external 
form of a plant, that it is difficult to be deceived 
therein. Animals may, in fact, form things re- 
ſembling plants or flowers, but plants will never 
produce any thing like an animal ; and theſe ad- 
mirable inſects which produce and form the coral, 
would not have been neglected, and taken for 
flowers, if coral had not been regarded by a 
miſtaken foundation as a plant. Thus, the errors 
wherein we might fall by comparing the form of 
plants to that. of animals, will never have any in- 


fluence but on. a few ſubjects which compoſe the 
| | link 
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link between both ; and the more obſervations we 
ſhall make, the more we ſhall be convinced, that 
the Creator has not placed a fixed line between 
animals and vegetables; that theſe. two kinds of 
organiſed beings have many more common proper- 
ties than real differences; that the production of 
an animal does not coſt Nature mare, and, poſ- 
fibly, leſs than that of a vegetable; that in ge- 
neral the production of organized. beings does not 
coſt . her any thing; and that, in ſhort, the living 
animated nature, inftead of compoſing a metaphy- 
ſical degree of beings, is a phyſical property of 
matter, | | 


CHAP. II. 
Of RE-PRODUCTION i general. 


ET us make a more minute inſpection into this 

common property of animal and vegetable 
nature. This power of producing its reſemblance, 
this chain of ſucceſſive exiſting individuals, which 
conſtitutes the real exiſtence of the ſpecies, and 
without attaching ourſelves to the generation of 
man, or to that of any particular kind of animal. 
Let us inſpe& the phznomena's of re- production in 
general ; let us collect circumſtances to give us 
ideas, and let us enumerate the different methods 
nature makes ule of to renew organized beings, The 
firſt, and as we think, the moſt ſimple method of all 
is, to collect in one being an infinite number of 
reſembling, organizal beings, and ſo to compoſe 
its ſubſtance; that there is not a part of it which 
does not contain a ſeed of the ſame ſpecies, and 
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which conſequently of itſelf becomes an integer 
reſembling that in which it is contained. This 
preparation ſeems to ſuppoſe a prodigious waſte, 
and to carry along with it profuſion ; yet it is a 
very common magnificence of Nature's, and which 
manifeſts itſelf even in the common and inferior 
kinds, ſuch as worms, polypus's, elms, willows, 
goolberry trees, and ſome other plants and in- 
ſects, each part of which contains a whole, which 
by the ſingle effect, expanſion alone may become 
a plant or an inſet. By confidering organized 
beings, and their re- production in this point of 
light, an individual 1s no more than a whole, uni- 
formly organized in all its interior parts, a com- 
pound of an infinity of reſembling figures and ſimi- 
lar parts, an aſſemblage of ſeeds, or ſmall indi- 
viduals of the ſame kind, which can expand in 
the ſame mode 3 to circumſtances, and 
form new bodies compoſed as the firſt. 

By examining this idea thoroughly, we ſhall 
form a connection of animals and vegetables with 
minerals, which we did not expect. Salts, and 
ſome other minerals, 'are compoſed of reſembling 
parts among themſelves, and to all that compoſes 
them : a hr of ſalt is a cube, compoſed of an 
infinity - of other cubes, which we may eafily dif- 
cover with the aſſiſtance of a microſcope : theſe 
ſmall cubes are themſelves compoſed of other 
cubes that may be perceived with a better micro- 
ſcope, and we do not doubt, but that the primi- 
tive and conſtituting parts of this ſalt are not 
likewiſe | cubes ſo exceedingly minute as to eſcape 
our ſight, and even our imagination. Animals and 
plants which can multiply and re-produce them- 
ſelves by all their parts, are organized bodies com- 
poſed of other organized bodies, of which the 
primitive and conſtituting parts are alſo organi- 
cal and alike, and of which we diſcern the aggregate 
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quantity by the naked eye, but cannot perceive 
the primitive parts only by the reaſon and ana— 
logy we have juſt eſtabliſhed. 

This leads us to think, that there is an infinity 
of organical parts actually exiſting and living in 
vature, the ſubſtance of which is the fame with 
that of organifed bodies, as there is an infinity 
of inanimate particles; and that, as there muſt per- 
haps be millions of ſmall cubes of accumulated 
ſalt, to form a ſenſible individual grain of ſca— 
lalt, fo likewiſe millions of organical parts like the 
whole are required to form a fingle feed that con- 
tains the individual of an elm, or a polypus ; and 
as we mult ſeperate, bruiſe, and diflolve, a cube 
of ſea- ſalt, to perceive, by means of criſtalliſation, 
the ſmall cubes of which it is compoſed; we muit 
likewiſe ſeperate the parts of a polypus to dif- 
cover, by means of vegetation and expanſion, the 
ſmaller polypuſſes contained in thoſe parts, 

The difhcalty of giving way to this idea can 
only ariſe from a prejudice ſtrongly eſtabliſhed in 
the mind of man, that there is no method of 
Judging of. the complex, except by the ſimple; 
and that, to conceive the organical conſtitution of 
a body, we muſt reduce it to fimple and unor- 
ganized parts: that it might be eaſier to conceive 
how a cube is compoſed of other cubes, than to 
conceive it to be poſſible for one polypus to be 
compoſed of others : but, let us attentively exa- 
mine and confider what is meant by the fimple 
and the complex; we then ſhall find, that here, 
as well as in every thing elſe, the plan of Nature 
is quite different from the very rough draught of 
it formed by our ideas. 

Our ſenſes, a3 is well known, does not furniſh 
us with exact and complete notions of things we 
want to gain a knowledge of; inſomuch, that if 


we are defirous of eſtimating, judging, comparing, 
Vor. IV. ) 
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weighing a ſubject, &c. we are obliged to have 
recourſe to foreign aſſiſtance, to rules, principles, 
inſtruments, &c. All theſe helps are the works 
of human knowledge, and partake more or leſs 
of the reduction or abſtraction of our ideas: this 
abſtraction, thereſore, is what is called the ſimple; 
and the difficulty, or reducing this abſtraction, the 
complex. Extent, for example, being a general 
and abſtracted property from Nature, is not a 
very complex ſubject; nevertheleſs, to form a 
judgment of it, we have ſuppoſed extents with- 
out depth, without breadth, and even points with- 
out any extent at all. All theſe abſtractions are 
as ſo many ſcaffolds raiſed for the ſupport of our 
Judgment; and how many have we not raiſed on 
the ſmall number of definitions made uſe of in 
geometry! All that could be reduced to theſe 
definitions, are termed Simple; and all that could 
not be readily fo done, are called Complex: from 
hence a triangle, a ſquare, a circle, a cube, &c. 
are ſimple ſubjects; as well as all curves, whoſe | 
geometrical laws we are acquainted with ; but all 
that we cannot reduce to theſe abſtracted figures 
and laws, are complex. We do not confider, that 
theſe lines, triangles, pyramids, cubes, and 
every geometrical figure, only exiſt in our imagi- 
nation, and are formed by our own ideas: that | 
they, perhaps, are not to be found in Nature, or, 
at leaſt, if they are dilcoverable there, it is be- 
cauſe every poſhble form is to be found therein; 
and that it, poſhbly, is more difficult and rare to 
find ſimple figures of an equilateral pyramid, or an 
exact cube in Nature, than compounded forms of 
a plant or an animal. In every thing, therefore, 
we take the abſtract. for the fimple, and the real 
for the complex. In Nature, on the contrary, the 
abſtract has no exiftence, every thing is com- 
pounded ; we ſhall never, therefore, penetrate into 
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the intimate ſtructure of things; fince, then, we 
cannot pronounce on what is complex in a 
greater or leſler degree, we have no other means 
of diſcovering it, than by a greater or leſſer num- 
ber of relations each ſubject has with ourlelves, 
and the reſt of the univerſe. According to this 
method of judging, therefore, animal nature is 
more compounded than the vegetable, and the ve- 
getable more than the mineral. This notion is 
juſt, with relation to us; but we do not know, in 
reality, whether the one is not as ſimple or as 
complex as the other; and we are ignorant, whe— 
ther a globule, or a cube, is more or leſs in— 
debted to Nature, than a ſeed, or an organical 
particle. If we abſolutely would form conjectures 
on this ſubject, we might ſay, that the moſt com- 
mon and numerous things are the moſt ſimple; 
but then animals, poſſibly, would be the moſt fim- 
ple, ſince the number of their kind far exceeds 
that of plants or minerals. 

But without taking up any more time on this 
diſcuſſion, it is ſufficient to have ſhewn, that the 
ideas we commonly have of the ſimple, or the 
complex, arc ideas of abſtraction; that they can- 
not be applied to the compoſition of Nature, and 
that when we chute to reduce every being to 
elements of a regular figure, or to priſmatic, cu- 
bic, globular particles, &c. we put what is onl 
in our imagination, in the place of what is really 
in nature: that the forms of the conſtituting par- 
ticles of different things arc abſolutely unknown 
to us, and that, conlequently, we can ſuppoſe, 
that an organized body is entirely compoſed of 
the like organical particles, as well as we ſuppoſe, 
that a cube is compoſed of other cubes: we have 
no other rule to judge by, than experience, In 
the ſame manner as we ſee a cube of ſea-falt 
is compoſed of other cubes, to we likewiſe ſee, that 
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an elm is only a compound of other ſmaller 
elms, fince, by taking an end of a branch or 
root, or a piece of the wood ſeparated from the 
trunk, or the ſeed, they will alike produce a real 
elm. lt is the ſame with reſpect to polypuſles, 
and ſome other kinds of animals,” which we can 
cut off and ſeparate in different parts to multi- 
ply them; and fince our rule for judging is the 
tame, why ſhould we judge differently of things ? 

It therefore appears very probable, by the above 
reaſons, that there really exiſts in Nature a num- 
ber of ſmaller organized bodies, alike in every 
reſpect to the organized bodies ſeen in the world : 
that theſe ſmall organized bodies, are compoſed 
of living organical particles which are common to 
animals and vegetables: that theſe organical par- 
ticles are the primitive and incompatible particles; 
that the aflemblage of theſe particles form orga- 

niſed bodies, and that, conſequently, the re-pro» 

duction, or generation, is only a change of form 
which is made, and operates by the addition of 
theſe reſembling parts alone, as the deſtruction of 
the organized body is made by the diviſion of theſe 
ſame parts. We ſhall no longer doubt of it, after 
we ſhall have read the proofs we ſhall give in the 
following chapters. Befides, if we reflect on the 
manner in which trees grow, and if we examine 
how ſo conſiderable a volume can ariſe from ſo 
imall a quantity, we ſhall find it to proceed from 
the ſimple addition of ſmall reſembling organized 
bodies. A grain produces a young tree which it 
contained in miniature: in the ſummit of this 
ſmall tree, a bud is formed which contains the 
young tree for the ſucceeding year, and this bud 
is an organical part reſembling the young tree of 
the firſt year's growth; and thus, ſuccefhvely, as 
long as the tree continues growing, at the extre— 
mity of each branch, new buds will form, Which 
Contain 
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contain, in miniature, young trees like that of the 
firſt year. It is therefore evident, that trees are 
compoſed of ſmall reſembling organized bodies, 
and that the whole individual is formed by the 
aſſemblage of ſmall reſembling individuals. 

But, it may be obſerved by ſome, were all theſe 
organized bodies contained in the ſeed, and the 
order of their expanſion accurately traced ? for the 
ſhoot which is expanded the firſt year, is ſur- 
mounted by another like it, which is not ex- 
panded till the ſecond year, and ſo on to the third: 
that, conſequently, the ſeed really contains ſmall 
organized bodies which muſt form buds, or young 
trees, for a hundred and two hundred years ſuc- 
ceſſively; that is, till the deſtruction of the indi- 
vidual, This ſeed likewiſe ſeems not only to 
contain ſmall organized bodies which one day muſt 
conſtitute the individual, but alſo every ſeed, every 
individual, every ſeed of ſeed, and every ſucceſ- 
ſion of individuals, to the deſtruction of the ſpe- 
cies. | 

This is the principal difficulty, and the point 
we are going to examine with the ſtricteſt 
attention. It is certain, that the ſeed produces, 
by the ſingle expanſion of the ſhoot it contains, 
a young tree the firſt year, which was con- 
fined ; but it is not equally certain, that the 
bud which is the ſhoot for the ſecond year, 
and thoſe of ſucceeding years are all con- 
tained in the firſt ſeed, no more than that every 
organized body which muſt ſucceed to the end 
of the world, or to the deſtruction of the tree, 
are ſo. This opinion ſuppoſes a progreſs to in- 
finitv and forms of each individual actually ex- 
iſting, a ſource of generations ad infinitum. The 
firit ſeed contained every plant of its kind already 
multiplied, and which muſt multiply to eternity. 
The firſt man actually and individually contained 


every 
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every man which has or will appear on the face 
of the earth. Each ſecd, and each animal, can 
alſo multiply and produce to infinity, and, con- 
tequently, contains, as well as the firſt ſeed, or firſt 
animal, an infinite poſterity. But the more we 
ſuffer ourſelves to wander into theſe depths, we 
loſe the thread of truth in the labyrinth of infi— 
nity, and inſtead of clearing up and reſolving the 
queſtion, we only confuſe and ſtray from it; that 
18, placing the object out of ſight, and eee 
ſaying, it is impoſſible to ſee it. 

Let us, therefore, 9 a little on the ideas of 
progreſs and expanſion, ad infinitum, which we have 
juſt been ſpeaking of. What do they repreſent ? 
The ideas of infinity can only ariſe from that 
of finity ; it here means an infinity of ſucceſſion, 
a geometrical infinity: cach individual is an unity, 
many individuals compoſe a finite number, and 
the ſpecies is the infinite number. Thus, in the 
fame manner as a geometrical infinity may be 
demonſtrated not to exiſt, ſo we may be affured, 
that a ' progreſs or expanſion, ad infinitum, like. 
wiſe does not exiſt; that ir. is only an idea of 
abſtraction, a retrenchment of the idea of finity, 
of which we take away the limits which ſhould 
neceſſarily terminate all fize; and that, conſe- 
quently, we muſt reject from philoſophy every 
opinion which leads to an idea of the actual ex- 
iſtence of geometrical or arithmetical infinity. 

The partizans, therefore, of this opinion muſt 
only ſay, that their infinity of ſucceſhon and mul- 
tiplication, is, in fact, only an indeterminate or 
indefinite number ; a number greater than any we 
can have an idea of, but which 1s not infinite, 
This being granted, they will tell us, that the firſt 
ſeed, or whatever ſeed it is, of an elm, for ex- 
ample, which does not weigh a grain, really con- 
tains all the organical parts which muſt form this 

eim, 


NATURAL HISTORY 127 


elm, and every other tree of this kind which ſhall 
appear on the ſurface of the earth. But what do 
they explain to us by this anſwer ? Is it not cut- 
ting the knot inſtead of tying it, and eluding the 
queſtion when it ſhould be reſolved ? | 

When we aſk how we can conceive the re- 
production of bodies is made ; and it is anſwered, 
that this re-produCtion is compleatly made in the 
firſt body, it is not only acknowledging that they 
are ignorant how it is made, but it is renouncing 
the will of conceiving it. The queſtion is aſked, 
how one body produces its like? and it is anſwered, 
that it was all produced; can we receive this 
ſolution ? for there muſt either be but one gene- 
ration of the one to the other, or a million : the 
matter is the ſame, the like difficulty remains; 
and far from reſolving, by wandering from it, a 
new obſcurity is thrown over it by the ſuppoſi— 
rion that is obliged to be made of the infinite 
number of ſhoots contained in a ſingle one. 

TI own, that in this circumſtance it is eaſier to 
deſtroy than to eſtabliſh, and that the queſtion of 
re-production is of ſuch a nature, as never to be 
fully reſolved : but in this caſe, then, we muſt 
fearch whether it is ſo in fact, and why we ſhould 
judge it of that nature. By conducting ourſelves 
properly in this examination, we ſhall diſcover 
all that is poſſible to know of the ſubject, or, 
at leaſt, we ſhall preciſely know why we muſt 
remain ignorant of it. 

There are two kinds of queſtions, ſome belong- 
ing, to the firſt cauſes, the others which have only 
particular effects for their object: for example, 
if it is aſked, why matter is impenetrable? it 
will not be anſwered; or rather, it will be an- 
ſwered by the queſtion itſelf, by faying, matter 
is impenetrable, becauſe it is impenetrable; and 
it will be the ſame with reſpect to all the gene- 
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ral qualities of matter. Why is it extended, hea- 


vy, and perſiſting in its ſtate of motion or reſt? 
it can never be anſwered but by the queſtion it- 
ſelf, becauſe it is ſo; and we ſhall not be ſur- 
prized, that no other anſwer can be given, if we 
attentively confider it: for, we are very ſenſible, 
that in order to give a reaſon for a thing, we 
muſt have a different ſubject from it, from which 
ſubject we may deduce the reaſon : now, every 
time that the reaſon of a general cauſe is aſked, 
that is to ſay, of a quality which belongs to all 
in general, and of which we have no ſubject to 
which it does not belong, conſequently, nothing 


which can furniſh us with a reaſon; from 


thence it is demonſtrable, it would be uſeleſs to 
enquire into it, ſince we ſhould go againſt the 
ſuppoſition, that quality is general and univerſal. 


If, on the contrary, the reaſon of a particular 
effect is aſked, we ſhall always find it when we 


mall be able to fee diſtinctly, that this particular 


effect depends immediately on the firſt cauſes above 
mentioned, and the queſtion will be reſolved every 
time, that we ſhall be able to anſwer, that the 
effect ſpoken of belongs to a more general effect; 
and whether it partakes of it immediately, or whe- 
ther it partakes of it by a chain of other effects, 
the queſtion will be equally reſolved, -provided 
we diſtinctly perceive the dependence theſe effects 
have on cach other, and the connections there are 
between them. | 

But if the particular effect, of which we en- 
quire the reaſon, does not appear to depend on 
theſe general effects, if not only it docs not de- 
pend on them, but even appears not to have any 
analogy with other particular effects; then, this 
effect being the only one of its kind, and having 
nothing in common with other effects, nothing at 
leaſt known to us, the queſtion is inſolvable; be- 


cauſe, 
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cauſe, to give a reaſon for a thing, we muſt have a 
ſubject from whence we may deduce it, and that 
not having in this point any known ſubject which 
has any connection with that we would explain, 
there is nothing from whence we can draw the reaſon 
ſought after. This is quite contrary to what oc- 
curs when the reaſon of a general cauſe is de- 
manded ; it 1s not diſcovered, becauſe all have the 
lame qualities; and, on the other hand, the reaſon 
of the iſolated effect is not found, becauſe not any 
thing known has the ſame qualities. But the dif- 
terence between the two, is, as we before have ob- 
ſerved, becauſe it is not demonſtrable, that we can- 
not diſcover. the reaſon of a general effect, without 
which it would not be general; whereas, it may be 
hoped one day to find the reaſon of an ifolated et- 
fect, by the diſcovery of ſome other relative effect 
to the firſt, which we arc ignorant of, and that we 
mall be able to diſcover it either by chance or 
experience, | | 

Befides theſe, there 1s another kind of queſtion, 
which may be called the Fact Queſtion : for example, 
why trees are? Why dogs are? &c. All theſe 
tact queſtions are inſoluble, for thoſe who think 
to anſwer them by final cauſes, do not confider 
that they take the effect for the cauſe ; the con- 
nection theſe things have with us having no influ- 
ence on their origin, the moral agreement can never 
become a phyſical reaſon, 

Likewiſe, we muſt carefully diſtinguiſh thoſe 
queſtions where the why is uſed, from thoſe where 
the how is employed, and alſo from thoſe where 
the khowmany is mentioned. The why is always re- 
lative to the cauſe of the fact, or to the fact itſelf, 
the bow is relative to the mode from which the 
effect ſprings, and the hownany has relation only to 
the proportion of this effect. ü 
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All this being well underſtood, let us procced to 
examine the queſtion concerning the re- production 
of bodies. If it is aſked, why animals and vegeta- 
bles reproduce ? we ſhall clearly diſcover, that this 
queſtion, being a fact queſtion, it is inſolvable, and 
uſeleſs to endeavour at the ſolution of it. But if it 
is aſked, how animals and vegetables reproduce ? we 
ſatisfy them, by relating the hiſtory of the generation 
of cach animal in particular, and of the re-produc- 
tion of cach vegetable alſo in particular: bur, 
when after having run over all the methods of an 
animal engendering its reſemblance, we ſhall find, 
that all theſe hiſtorics of generation, accompanied 
even with the moſt exact obſervations, will only 
teach us facts without indicating cauſes; and that 
the apparent methods which Nature makes uſe of 
for re-production, does not appear to have any 
connection with the effects reſulting therefrom ; 
therefore we ſhall be obliged to change the queſtion, 
and obliged to aſk, what is then the ſecret mode 
which Nature makes uſe of for the re- production 
ot bodies ? 

This queſtion, which is the truth, is, as we ſec, 
very different from the firſt and the ſecond ; it gives 
liberty of enquiry and imagination, and therefore is 
not inſolvable, for it does not immediately belong 
to a general cauſe; it is not likewiſe a pure fact 
queſtion, and, provided we can conceive a mode of 
re- production, we ſhall have gained a ſatisfactory 
anſwer. It is only neceſſary that this imaginary 
mode depends on principal cauſes, or, at leaſt, that 
is not repugnant to them, and the more it ſhall 
have a connection with other effects of Nature, the 
better foundation will it be raiſed upon. 

By the queſtion itſelf it is therefore permitted to 
form hy potheſis's, and to ſelect that which ſhall ap- 
pear to have the greateſt analogy with the other 
phænomena of Nature. But we muſt exclude from 
the number we might make uſe of, all thoſe 
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which ſuppoſes the thing already done; for ex- 
ample, that by which we might ſuppoſe. that all 
the ſeeds of the ſame ſubject were contained in the 
firſt ſeed, or that there is a new creation at each re- 
production; that it is an immediate effect of the 
Alaughty's will, and that becauſe theſe hypotheſis's 
are reduccable to ſact queſtions, of which it is 
impoſſible to find the reaſon. We muſt alſo re- 
ject every hypotheſis which might have final cauſes) 
for its object; as thoſe where we might ſay, that re- 
production is made in order for the living to ſupply. 
the place of the dead, that the earth may be al- 
ways cloathed with vegetables, and peopled with 
animals; that man may find plenty for his ſub- 
ſiflence, &c. becauſe theſe hypotheſis's, inſtead of 
turning on the phyſical cauſes of the effect we 
endeavour to explain, only incline on arbitrary 
connections and moral agreements : at the ſame 
time, we muſt not rely on theſe abſolute axioms, 
theſe phyſical proverbs, which ſo many people 
have improperly made uſe of as principles; for 
example, there is no fecundation made apart from 
the body, nulla fecondatio extra corpus; every living 
thing is produced from an egg: all generation 
ſuppoſes — and other maxims which we muſt 
never take in an abſolute ſenſe, but muſt think 
they only fignify things generally performed in 
one particular mode, rather than in any other. 
Let us, therefore, ſearch after an hypotheſis 
which has not any of the above defects, and by 
which we cannot fall into any of the inconve- 
niences we have taken notice of, If, then, we 
do not ſacceed in the explanation of the mecha- 
nical power Nature makes uſe of to perform her 
re · production, we ſhall at leaſt arrive at ſomething 
more probable than what has hitherto been ad- 
vanced. TY . ' 


After 
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As we can make moulds, by. which we can 
give to the external parts of bodies whatever 
ngure we pleaſe, let us ſuppoſe Nature can form 
the fame, by which ſhe not only gives the exter- 
nal figure, but alſo the internal one. Might 
not this be a mode by which re- production is 
performed ? | 

Let us, then, conſider on what foundation this 
ſuppoſition is raiſed; let us examine if it con- 
tains any thing contradictory, and, afterwards, we. 
ſhall diſcover what conſequences may be derived 
from it. As our ſenſes are only judges of the ex- 
ternal form of bodies, we perfectly comprehend 
external affection, and different figures of ſurfaces; 
we can alſo imitate Nature, and repreſent. exter- 
nal figures by different modes of repreſentation, 
as painting, ſculpture, and moulds, Burt, although 
our ſenſes are only judges of external qualities, 
we have not forgot to diſcover, that there are 
internal qualities of which ſome are general, as 
weight, This quality, or this power, does not 
act relatively to ſurfaces, but proportionably to 
ſolid maſſes, that is to ſay, to the whole quantity 
of matter. There is, therefore, even very active 
qualities in Nature, which penetrate bodies to moſt 
intimate parts; but we ſhall never gain a perfect 
idea of theſe qualities, becauſe, as I have ob- 
ſerved, they are not external, and, conſequently, 
cannot fall within the compaſs of . our ſenſes; but 
we can compare their effects, and deduce analo- 
gies therefrom to anſwer for the effects of the 
[ike qualities. 

If our cyes, inſtead of repreſenting to us the 
ſurface of objects only, were fo . as to 
ſhew us alſo. the internal parts, we ſhould then 


have a clear idea of them, without its being poſ- 


ſible for our having any idea of ſurfaces, by that 
ſenſe, In this ſuppoſition, the internal moulds, 


which 
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which I have obſerved, are ade uſe of by Na- 


ture, might be as cafily ſeen and conceived as 
the external moulds are; and even the qualities 
which penetrate the internal parts of bodies might 
be the only ones we ſhould have any clear ideas 
of; and thoſe which would be only exerciſed on 
ſurfaces, would be unknown to us: in this caſe, 
we ſhould. allo have modes of repreſentation to 
imitate the internal parts of bodies, as we have 
for the external. Theſe internal moulds, which 
we ſhall never have, Nature is poſſeſſed of, as ſhe | 
is of the qualities of thought, which, in fact, pe- 
netrates to the internal parts. The ſuppoſition, 
therefore, of theſe moulds is formed on good ana- 
logies; it there only remains for us to examine 
if it includes any contradiction. | | 

It may be argued, that this expreſſion of an 
internal mould, ſeems to include two contradictory 
ideas; that the idea of a mould can only be re- 
lated to the ſurface, and that the internal part 
muſt have a connection with the whole mals ; that 
is, as if we would connect the idea of ſurface, 
and the idea of maſs, together; and the whole 
might be called as well a maſſive ſurface, as an 
internal mould. 

I aver, that when we are to repreſent ideas 
which have not hitherto been expreſſed, we are 
obliged to make uſe of terms which ſeem con- 
tradictory. For this reaſon, philoſophers have of- 
ten employed foreign terms on ſuch occaſions, in 
order to remove from the mind any idea of con- 
tradiction which may preſent itſelf, by making 
uſe of terms in common ule, and which have a 
received fignification : but we look upon. this ar- 
tifice as uſeleſs, fince we can ſhew, that the op- 
poſition is only in the words, and that there is 
nothing contradictory in the idea. Now, I affirm, 
that whenever there is an unity in the idea, there 


Cannot 


—— 222 ES 
» — — 


og Ay 


_—_— 
. — 'Y 


WIR K CO hand * , | = 
E — — 
p50. a OI Pl 4 * — — 6} = | 


2 27 * SR. 
— 


— — — —— 
— Foyer 
= 
4 7 — 7 
— — — . 


3 


1244 NATURAL HISTORY. 


cannot. be a contr ion; that is to ſay, every 
rime we can form an idea of a thing, if this idea 
is fimple, it cannot be. compounded ; it cannot be 
included in any other idea, and, . conſcquently, it 
will contain nothing oppofite, nor nothing con- 
trary. 

Simple ideas are not only the primary appre— 
henſions which ſtrikes us by the ſenſes, but alſo 
the primary compariſons which we can make from 
theſe apprehenſions; for it we reflect on this ſub- 
ject, we ſhall perceive, that the firſt appreheuſion 
itſelf is always a compariſon: for example, the 


idea of the ſize of an object, or of its remote- 


neſs, neceſſarily includes a compariſon with an 
unity of ſize or diſtance : therefore, when an idea 
only includes one compariſon, it muſt be regarded 
as fimple, and, from that circumſtance, as con- 
taining nothing contradictory: ſuch is the idea of 
the internal mould. I know a quality in Nature, 
called  //eight, which penetrates the internal parts 
of bodies; I take the idea of internal mould re- 
latively to this quality. This idea, therefore, in- 
cludes only one compariſon, and, conſequenlty, not 
any contradiction. 

Let us now ſee the conſequences that may be dedu- 
ced from this ſuppoſition; let us alſo ſearch after facts 
which we can add thereto; it will then become fo 
much the more probable, as the number of analo- 
gies ſhall be greater. To make us underſtand the 
ſubject better, let us begin by unfolding as much as 
we poſhbly can this idea of interna} moulds, and by 
explaining in what manner we underſtand it, we 
ſhall be brought to conceive the modes of re-pro- 
duction. 

Nature in general ſeems to have a much greater 
tendency to hte than death, and to endeavour to or- 
ganize bodies as much as poſſible, the multiplicationof 
teeds may be augmented which ad irfinitum,is a proot 
of it; and we might ſay with ſome foundation, that it 


matter 
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matter is not all organized, iFis becauſe organized - 
beings deſtroy each other ; for we can augment as 
much as we pleaſe, the quantity of living and vege- 
tating beings, but we cannot augment the quantity of 
ſtones or other inanimate matters. This ſeems to in- 
dicate, that the moſt common work of Nature is the 
production of the organical part; that it is her moſt 
familiar act, and that her power is not all cbntined to 
this reſpect. 

To render this intelligible, let us make a calcula- 
tion of what a fingle ſeed might produce, if we 
conſider all her productive power; let us take a 
willow ſeed, which does not weigh the hundredth 
part of an ounce, at the end of a hundred years it 
will produce a tree whoſe volume will be, for exam- 
ple, ſixty cubical feet: from the tenth year of its 
growth this tree will have produced a thouſand of 
tceds, which being all ſown, would bring forth as 
many trecs, which at the end of an hundred years 
would each have allo a volume equal to fixty cu- 
bical feet, Thus in one hundred years there is pro- 
duced more than fixty thouſand cubical feet of or- 
ganical matter; ten years more there will be ten 
millions of cubical feet, without including the ten 
thouſand increaſed every year, which would make 
one hundred thouſand more, and ten years after 
there will be three times that number : thus in one 
hundred and thirty years a fingle ſhoot will pro- 
duce a volume of organical matter, which would fill 
up a ſpace of one hundred cubical miles ; ten years 
after it would comprehend a million, and in ten 
years more a million times a million cubical miles 
of organized matter; ſo that in one hundred and 
fifty years the whole terreſtrial globe mi 


git be en- 
tirely converted into one fingle kind of organical 
matter, 


The active power of Nature would not 
only bo ſtopped by the refiſtance of matters, which 
not being all of the Kind they are required to be 
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to make them ſuſceptible of this organization, would 
not be converted into an organical ſnbſtance ; and 
this even proves that nature does not incline to form 
inanimate but organical beings, and that when ſhe 


does not attain this end, it is only becauſe there are 


inconveniencies which oppoſe themſelves thereto. 


Thus her principal defign, in fact, ſeems to be the 


production of organical bodies, and to produce 
them as much as it is poſſible ; for what we have 
already ſaid on the willow ſeed, may be faid of any 
other, and it would be eaſy to demonſtrate, that if 
(to begin at this preſent time) we were to hatch eve- 
ry pullets egg, and that if we were careful to conti- 
nue to hatch, thoſe which ſhould ſtill produce for the 
fpace of thirty years, without deſtroying any of theſe 
animals, at the end of that time there would be ſuffi- 
cient to cover the whole ſurface of the earth, pla- 
cing them cloſe to cach other. ; 

By reflecting on this kind of calculation we ſhall 
familiarize ourſelves with this fingular idea; that or- 
ganical formation is the moſt common work of Na- 
ture, and apparently that which coſts her the leaſt 
labour; but to go farther, the general diviſion 
which we ought to make of matter, ſeems to me to 
be into living and dead matter, inſtead of calling 
it organized and inanimate matter. The inani— 
mate is only the dead; I could prove it by that 
enormous quantity of ſhells, we other eaſt-off 
matters of living animals, which compoſe the 
principal ſubſtance of ſtones, marble, chalk, mar], 
earth, turf, and many other matters which we cal! 
inanimate, and which are only the ruins and dead 
parts of animals or vegetables; but a reflection, 
which ſeems to me to have a better foundation, 


will, perhaps, make it better underſtood. 


After having meditated on the activity of Na— 
ture to produce organized bodies; after having 
ſeen, that her power, in this reſpect, is not h- 

mited, 
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mited, but only ſtopped by external inconveni— 
ences and obſtacles; after having diſcovered, that 
an infinity of organical living particles muſt exiſt, 
and produce the Fiving body; after having ſhewn, 
that the living body colts the leaſt trouble to 
Nature, I ſearch after the principal cauſes of 
death znd deſtruction, and I find, that bodies in ge- 


neral, which have the power of converting matter 


into their proper ſubſtance, and to affimilate the 


parts of other bodies, are the greateſt deſtroyers. 


Fire, for example, has ſo much activity, that it turns 


into its own ſubſtance almoſt all the matter that is 
offered to it; it aſſimilates with it every combuſtible 
matter; and is the greateſt means of deſtruction which 
is known to us. Animals ſeem to participate of the 
qualities of flame ; their internal heat is a kind 


of fire, therefore after fire, animals are the greateſt 


deſtroyers, and they aſſimilate and convert into their 
ſubſtance every matter which may ſerve them for 
food; but although theſe two cauſes of deſtruction 
are very conſiderable, and their effects perpetu- 
ally incline to the annihilation of the organization 
of beings, the cauſe which produced it is infinitely 
more powerful and active ; ſhe ſeems to borrow, even 
from deſtruction itſelf, means to perform re- produe- 
tion, fince affimilation, which is a eauſe of death, is 
at the ſame time a neceſſary means of producing life. 

To deſtroy an organized being, 1s, as we have ob- 
ſerved, only to ſeperate the organical parts of which 
it is compoſed ; theſe ſame parts remain ſeperated 
till they are re- united by ſome active power; but 
what is this active power, which animals and 
vegetables have to aſſimilate the matter that ſerves 
them for food ? Is not it the ſame, or at leaſt, has it 


not great connection with that which muſt perform 
re- production? 
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there nevertheleſs, reſults an augmentation in 


mentation and expanſion, how can it be done, 


as is commonly ſaid, by the addition alone of the 
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CHAP. III. 


Of NUTRITION and EXPANSION, 
or GROW TH. 


THE body of an animal is a kind of internal 

mould, in which the matter which ſerves it for 
its growth, models and aſſimilates itſelf with the 
whole, in ſuch a manner that without any change 
arifing in the order and proportion of the parts, 


each part ſeperately taken, and it is this augmen- 
tation of bulk which we call Expanſion, becauſe 
by ſaying, that animal nature being formed the 
fame both in the little as in the great, it is not 
difficult to conceive that its parts expand or unfold 
in proportion, as an acceſſory matter Peppers. 
ably increaſes each of its parts. 

But if we would have a clear idea of this aug- 


if it is not by confidering the animal body, and 
even each of its parts, which muſt expand, as ſo 
many internal moulds which do not receive the 
acceflory matter, but in the order which reſults 
from the poſition of all their parts? and what 
proves that this expanſion cannot be made of itſelf, 


ſurfaces, but, on the contrary, operates by an 
intimate ſuſception which penetrates the maſs, wich- 
out changing the form: from whence it is neceſſary 
-that the matter which ſerves for this expanſion pe- 
netrates the internal part, and all its dimenſions ; ne- 
vertheleſs, it is at the ſame time quite as neceſſary, 
that this penetration of ſubſtance is made in a cer- 
tain 


all that can be defired on this ſubject, and ſeems to 


getable cannot be explained in a ſatisfactory manner, 
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tain order, and in a certain proportion, ſo that no 
more ſubſtance can come to one point than to another, 
without which, certain parts of the whole would 
expand quicker than others, and the form 
would be changed. Now what can any one ex- 
pect who preſcribes this rule to acceſſory matter, and 
who conſtrains it to arrive perpetually and propor- 
tionally to every point of the internal part, except 
it is the internal mould? 

It therefore appears certain, that the body of an 
animal or vegetable is an internal mould of a con- 
ſtant form, but where maſs and volume may aug- 
ment proportionably, and that the growth, or the 
expanſion of the animal or vegetable, is only made 
by the extenfion of this mould in all its external 
and internal dimenfions. That this extenſion alſo 
is made by the intuſſuſception of any acceſſory or 
foreign marter, which penetrates the internal part, 
and becomes fimilar to the form, and identical 
with the matter of the mould itſelf, 

But of what nature 1s this matter, which the ani- 
mal or vegetable affimilates with its ſubſtance ? what 
can be the force or power which gives this matter 
its activity and neceſſary motion to penetrate the in- 
ternal mould? and if ſuch a power does exiſt, 
would it not be by a power ſimilar to that by which 
the internal mould itſelf would be produced? 

Theſe three queſtions includes, as is obſerved, 


me to depend on each other fo much, that I am per- 
ſuaded, that the re- production of an animal or ve- 


if a clear idea is not gained of the mode in which 
nutrition operates. We muſt therefore examine 
theſe three queſtions ſeperately, in order to compare 
the conſequences reſulting therefrom. | 
The firſt, by which it is required to know of 
what nature this matter is which the vegetable aſſi- 


milates 
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milates with its ſubſtance, ſeems to me to be in part 
reſolved by the reaſons we have already made, and 
will be fully demonſtrated by obſervations which 
we ſhall mention in the ſucceeding chapter. We 
ſhall ſhew that there exiſts an infinity of living orga- 
nical parts in Nature; that organized beings are com 
poſed of three organical parts ; that their produc- 
tion owes nothing to Nature, fince their exiſtence 1s 
conſtant and invariable ; and the cauſes of deſtructi- 
on only ſeperates them without deſtroying them: 
therefore the matter which the animal or vegeta- 
ble aſſimilates with its ſubſtance, is an organical 
matter of the ſame nature as the animal or vegeta- 
ble itſelf, and which conſequently can augment the 
maſs and volume without changing the form, or al- 
tering the quality of the matter of the mould, ſince 
it is, in fact, of the ſame form and quality, as that 
which conſtitutes it. Thus in the quantity of ali- 
ments which the animal takes to ſupport life, and 
to keep its organs in play, and in the ſap which the 
vegetable takes up by its roots and leaves, there is 
a great part which is thrown off by tranſpiration, ſe- 
cretion, and other excretory modes, and there 1s on- 
ly a ſmall portion which ſerves for the intimate nou- 
Triſhment of the parts and their expanſion, It is 
very probable, that in the body of an animal or vege- 
table, there is formed a ſeperation of the inani- 
mate parts of the matter of aliments and organical 
parts: that the firſt are brought about by the cauſe 
before mentioned ; that there are no organical parts 
which remain in the animal or vegetable, and that 
the diſtribution is made by the mode of ſome active 
power, which conducts them to every part in an 
exact proportion, inſomuch that there arrives nei— 
ther more nor leis to it than is needful for the nutri- 


tion, growth, or expanſion to be made nearly in an 
equal manner. | 


The 
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The ſecond queſtion is, what. can be the active 
power which cauſes this organical matter to pene- 
trate this internal mould, and join, or rather in- 
corporate itſelf intimately with it ? By what has been 
oblerved in the preceeding chapter, it appears that 
there exiſts in Nature, powers relative to the internal. 
part of matter, and which have no relation with the ex- 
ternal qualities of the body, but which act upon, 
and penetrate into, the moſt intimate parts in e- 
very point. Theſe powers, as we have already 
proved, will never be able to come under our 
cognizance ; becauſe their action being made on 
the internal part of the body, and our ſenſes not 
being able to repreſent any thing but what is ex- 
ternal, theſe do not belong to thoſe kind of thin 
which we can perceive. Io be enabled to have 
this inſpection, our eyes, inſtead of repreſenting 
ſurfaces, ſhould be organized in ſuch a manner, 
as to repreſent the whole maſs of bodies, and that 
our fight ſhould penetrate into the ſtructure, and 
into the intimate compoſition of matter; it is there- 
fore evident, that we thall never have a clear idea 
of the penetrating powers, nor of the manner by 
which they act; but, at the fame time, it is not 
leſs certain, that they do exiſt, than it is, that b 
their means the greateſt parts of the effects of 
Nature are produced; and that we muſt particu» 
larly attribute to them, the effects of nutrition and 
expanſion, ſince we are aſſured, that it cannot be 
done by the means of the intimate penetration of the 
internal mould. For in the ſame mode as the power of 
weight penetrates the internal part of all matter, 
ſo the power which impels or attracts the organi- 
cal parts of the food, alſo penetrates into the in- 
ternal part of organized bodies, and cauſes them to 
enter into them by its action: and as their bodies have a 
certain form, which we call the internal mould, the in- 
ternal parts impelled by the action of the pene- 


trating 
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trating force, cannot enter therein but in a certain 
order relative to this form, which conſequently can- 
not change it, but only augment it in all its di- 
menſions, as well externally as internally; and thus 
produce the growth of organized bodies, and if 
in the growth of this organized body, which is 
expanded by this means, one or more parts is found 
ſimilar to the whole, this part or thoſe parts, whoſe 
external or internal form is like that of the whole 
body, will be thofe which will perform re-produc- 
tion. | 

We now proceed to the third queſtion. Is it 
not by a fimilar power the internal mould itſelf 
is produced? It is not only a fimilar power, 
but it appears, that it is the ſame power which 
cauſes expanſion and re- production; for it ſuffices, 
that in an organized body which expands, there 
1s ſome part like the whole, for that part to be— 
come one day an organized body itſelf, perfectly 
Uke that of which it actually made a part. In 
the point in which we confider the expanſion of 
the whole body, this part, whoſe internal and ex- 
ternal form is like that of the whole body, ex- 
panding only as a part in this firſt expanſion, it 
will not preſent to our eyes a figure ſtriking 
enough for us to be able actually to compare 
with the whole body; but if we ſeperate it from 
this body, and it meets with nouriſhment, it will 
begin to expand again like an entire body, and will 
offer in a ſhort time to us a ſimilar form, both exter- 
nally and internally, and become, by this ſecond 
expanſion, a being of the ſame kind as the body 
from which it has been ſeperated: thus, in the 
willow and the polypus, as there are more orga— 
nical parts fimilar to the whole than other parts, 
each piece of willow, or polypus, cut off from 
the whole body, becomes a willow, or polypus, 
by this ſecond expanſion. 
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Now, an organized body, every part of which 
ſhould be like itſelf, as thoſe above quoted, is a 
body whoſe organization is the moſt . ſimple of 
all, as we have obſerved in the firſt chapter 
for it is only the repetition of the ſame. form, 
and a compoſition of fimilar figures, all organized 
alike; and it is for this reaſon, that the . moſt 
ſimple bodies, or the moſt imperfect kinds, are 


thoſe which are re- produced with the greateſt eaſe, 


and in the greateſt plenty; whereas, if an orga- 
nized body only contains ſome parts like itſelf, 
then there are only thoſe parts which can arrive 
to the ſecond expanſion; and, conſequently, the 
re- production will be more difficultly performed, 
and not ſo abundant in thoſe kinds as it is in 
thoſe whoſe parts are ſimilar to the whole ; but alſo 
the organization of theſe bodies will be more com- 
pounded than that of bodies whoſe parts are ſi- 


milar, becauſe the whole body will be compounded 


of parts, in fact, truly organical, but differently 
organized; and the more there is in an organized 
body parts different from the whole, the more the 
organization of this body will be perfect, and 
the more difficult the re- production will be. 
Nouriſhment, re- production, and expanſion, then, 
are the effects of one and the ſame cauſe. The 
organized body is nouriſhed by the parts of ali- 
ments analagous to it; it expands by the intimate 
ſuſception of organical parts which agrees with it, 
and it is re- produced, becauſe it contains ſome 
organical parts which reſembles it. It now re— 
mains to examine, whether theſe organical parts 
which reſemble it, are come into the organized 
body by nutriment, or whether they were there 
beforehand. If we ſuppoſe, that they were there 
beforehand, we ſhall fall in the progreſs into the 
infinity of parts, or fimilar ſhoots contained one 
in the other; and we have already ſhewn the inſuffici- 


ency 
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ency and the difficulties of this hypotheſis : thus, 
we think, that parts ſimilar to the whole come 
to the organized body by food; and, it appears, 
that we can, after what has been ſaid, conceive 
the manner in which they come, and in which the 
organical molecules which muſt form them, can 
re-unite. | | 
There is made, as we have ſaid, a ſeperation of 
the parts in the nutriment; thoſe which are not 
organical, and which, conſequently, are not analo- 
gous to the animal or vegetable, are thrown out 
of the organized body by tranſpiration and by other 
excretory modes; thoſe which are organical, remain 
and ſerve for the expanſion and nutriment of the 
organized body ; but in theſe organical parts there 
muſt be many varieties and kinds of organical parts, 
very different from each other, and as ſuch part of the 
organized body receives the kinds which agree with it 
the beſt, and ina pretty equal number and propor- 
tion. It is very natural to imagine, that the ſuper- 
fluity of this organical matter which cannot pene— 
trate the parts of the organized body, becauſe they 
have received all what they could receive ; that 
this ſuperfluity, I ſay, is ſent back from every part 
of the body into one or many places, where all theſe 
organical molecules uniting, form ſmall organi- 
zed bodies like the firſt, and to which nothing is 
wanting but the mode of expanſion ; for every part 
of the organized body ſending back organized 
parts, like thoſe of which they themſelves are com- 
poſed, it is neceſſary, that from the union of all 
theſe parts, there ſhould reſult organized bodies like 
the firſt. This being well underſtood, may it not be 
ſaid, that this is the reaſon ; that during the time 
of expanſion and growth, organized bodies cannot 
produce as yet, or at leaſt produce but very little, 
becauſe the parts which expand, abſorb the whole 
quantity of organical molecules which belong to it, 
and 
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and not having any ſuperfluous parts, there are no 
returns from each part'of the body, and conſequent- 
ly there is not as yet any re- production. 

This explanation of nutrition and re- production, 
will probably not be received by thoſe who have 
laid their foundation of philoſophy, or not admit- 
ting, but of certain numbers of mechanical princi- 
ples, and rejecting all which do not depend on thoſe 
few principles. This, which they ſay, is the great 
difference between the ancient and modern philoſophy; 
cauſes are no longer to be ſuppoſed ; and we muſt 
render reaſon for every thing by mechanical laws ; 
and thoſe are the only good explanations which can 
be deduced therefrom ; and as what has been ſaid of 
nutrition and expanſion does not depend on it, we 
cannot admit of it: I muſt own, that I am quite of 
a different opinion from theſe philoſophers ; it ap- 
pears to me, that by admitting only a certain num- 
ber of mechanical principles, they do not ſee how 
greatly they have contracted philoſophy, and have 
not obſerved, that for one phenomenon that they 
_ refer to, there is a thouſand independent 
or it. | 

The idea of referring the explanation of every 
phznomenon to mechanical principles, is certainly 
great and beautiful, and the boldeſt ſtep that can be 
taken in philoſophy, and which Deſcartes has made. 
But this idea is only a project; and is this project 
properly founded? even if it ſhould be, have we 
the means of performing it? The mechanical principles 
are the extent of matter, its impenetrability, its 
motion, its external figure, its diviſibility, and the 
communication of movement by -the mode of im- 
pulſion, by elafticity, &c. The particular ideas of 
each of theſe qualities of matter are brought to us 
by our ſenſes, and we have regarded them as prin- 
ciples, becauſe we have diſcovered them to be 

eneral ; that is to ſay, that they do belong, and 

Vol. IV. * might 


b - LS — . — 7 27 3 * 5 - * 1 _ 22 5 * 
5 4 A * f 1 = 7 J E 1 * 2 4 — 
; \ * 3 22 3 A, . 8 7 SLES 3 Waun E 2 : 
PS" Gap — „ Wt re eee a 8 — _ 1 2 Land a. 1 1 . 
F of _- a ks * „ - 
Clad RR fs e 2, hel. 28047 OS — : | 


- 7 9 
r 
nn 


4 
4 
14 
at 
: * 
: 
1 
4 
L 
x * 
N : 
* 
z 2 
5X 
þ 
5 N 
+ 
* 
7 
. 
: 
; | 
4 { 
1 7 
7 : 
* | 
4 
4 i 
0 
is : 
WY 
Y 
4" 
2 : 
* [1 
4 
. \ 
1% 
9 
o 
7 
4 
hs © 
, 
4 
- I 
a {4 
x -3< 
16 
[2 
14 
189 ' 
. 
1 
4 
7 
o 
'4 
* 
SL 
'Z 
* 
„ 
N 
+ 
15 
bk 
\ 


146 NATURAL HISTORY. 


might belong, to all matter. But muſt we be certain 


that theſe qualities are the only ones which mat- 
ter has, or rather, muſt we not think that theſe 
2 which we take for principles, are any 
thing elſe but modes of perception? and cannot we 
ſuppoſe, that if our ſenſes were formed, we ſhould 
diſcover in matter, qualities different from thoſe which 
we have enumerated. To admit only thoſe qua- 
lities which are known to us, ſeems to me to 
be a vain and unfounded pretenſion. Matter may 
have many other general qualities which we ſhall 
ever be ignorant of ; ſhe may alſo have others that 
we ſhall diſcover, as that of weight, which in 
theſe modern times we have made a general quality, 
and with reaſon, fince it alike exifts in all matter 
which we can touch, and even in that which we are 
reduced to be acquainted with by'the relation of our 
eyes ; each of theſe general qualities will become a 
new principle, quite as mechanical as any of the 
reſt ; the explanation of cither we ſhall never be able 
to give. The cauſe of impulſion, and ſuch other 
received mechanical principles, will always be 
as impoſſiſible to find out as that of attraction, 
or fome ſuch other general quality. From 
hence it is not very reaſonable to ſay, that mechani- 
cal principles are nothing but general effects, which 
experience has pointed out to us in matter, and that 
every time a new general effect is diſcovered, either 
by reflexion, compariſon, meaſure, or experi- 


- ence, a new mechanical principle will be gained, 


which may be uſed with as much certainty and ad- 

vantage as any of the reſt, | 
The defect of the Ariſtotelian philoſophy was to 
make uſe of particular effects as common cauſes, 
The philoſophy of Deſcartes is to make uſe of only 
a {mall number of general effects as cauſes, by ex- 
cluding all the reſt. The philoſophy which appears 
to me to be the leaſt deficient, would be that where 
| gene- 
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general effects are only made uſe of for cauſes, and 
which, at the ſame time, ſeek to augment the num- 
ber of them, by endeavouring to generalize particu- 
lar Gs. a I 
In my explanation of expanſion and re- production, 
by received mechanical principles, and that of the pe- 
netrating force of weight, which we are obliged to 
receive, and by analogy, I have ſtrove to point aut, 
that there are penetrating powers which. operate in 
organized bodies, as experience has confirmed, I 
» haveproved by facts, that matter inclines to organi- 
zation, and that there exiſts an infinite number. of 
organical parts, I have therefore only generalized 
ſome obſervations, without having advanced any 
thing contrary , to mechanical principles, when it 
ſhall be underſtood, what, in fact, ought to be under- 


ſtood by theſe words, that is, the general effects of 
Nature, 


C HA p. IV. 
Of the Generation of ANIMA LS; 


A S human and animal vegetation is the moſt 
A perfect and compounded, their re- production 
is alſo the moſt difficult and leaſt abundant ; for I 

here except, from the claſs of animals thoſe which, 

like the freſh water polypus or worms, are re- pro- 

duced from their divided parts, as trees ate re- pro- 

duced by ſlips, or plants, by their divided roots or 

| ſuckers. I here except ſome kinds which may be 
found to multiply without copulation, It ap- 
pears to me, that the re- production of animals 

by dividing of trees by ſlips, and of plants by 
roots or ſuckers, are ſufficiently explained in the 
| | pre- 
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preceding chapter; for to underſtand properly 
the manner of this re- production, it is ſufficient to 
conceive, that in the nutrĩiment which theſe organi- 
zed bodies take, there are organical molecules of 
different kinds. That by a like power to that by 
which weight is produced, theſe organical molecules 
penetrate every part of the organized body, and pro- 
duce expanſion, and form the nutrition; that each 
part of the organized body, each internal mould, 
only admits of organical molecules which belong to 
it, and that at laſt, when the expanſion and growth 
is almoſt compleated, the ſurplus of organical mole- 
cules, which ſerved it there before, is ſent back to 
each part of the individual in one or more places, 
where, being all collected together, they form by 
their union one or more ſmall organized bodies, 
which muſt be all like the firſt individual, ſince each 
part of this individual has ſent back the organical 
molecules which were the moſt analagous to it ; 
thoſe which would have ſerved for its expanſion, if 
it had not been made ; thoſe which by their fimili- 
rude might ſerve for nutrition, and thoſe which 
have nearly the ſame organical form as the parts 
themſelves. Thus, in every kind where an indivi- 
dual produces its reſemblance, it 1s eaſy to deduce 
the exptanation of the re-production from expanfion 
and nutrition. An onion or worm, for example, 
receives, by its nutriment, organical and inanimate 
molecules. The ſeperation of one and the other is 
made in the body of the animal and plant, both throw 
off by different excretory modes the inanimate parts, 
while the organical remain. Thoſe which are ana- 
logous to each part of them, penetrate thoſe 
parts which are as ſo many rational moulds different 
from each other, and which conſequently only ad- 
mit of organical molecules, which agree with them. 
Every part of the onion expands by this intuſſuſ- 
- ception of molecules analogous to it; and when this 
expan- 
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expanſion is arrived to a certain point, fo as to maxe 
a complete onion, the quantity of organical mole- 
cules continued to be received by means of the 
nutriment, inſtead of being employed for the ex- 
panſion of theſe different parts, is ſent back from 
each of thoſe parts into one or many places of the 
body, where theſe organical molecules, collected and 
united by a power like that which cauſed them to 
penetrate the differcnt parts of the body of this indi- 
vidual they form by their union, are as ſo many ſmall 
organized bodies, entirely reſembling the onion. 
When theſe ſmall organized bodies are formed, the 
means of expanſion is only wanting, which is made 
when the ſlips of the onion ſeperates, and finds it in 
the bowels of the earth. f 

But how ſhall we apply this mode of reaſoning to 
the generation of man and animals where there are 
ſexes, and for the accompliſhment of which the 
concurrence of two individuals is required ? We per- 
fectly underſtand by what has juſt been advanced, 
how cach individual can produce its like; but 
we do not conceive, that a male and a fe— 
male, produces a third, which is conſtantly of one 
or the other ſex: it even ſeems as if the theory we 
have given, removes us further from the explanation 
of this kind of gencration, which nevertheleſs is the 
moſt intereſting. (43 

Before I anſwer this queſtion, I cannot avoid ob- 
ſerving, that one of the firſt things which ſtruck me 
when I began to make the following reflexions on 
generation, was, that all thoſe who have made re- 
ſearches into, and ſyſtems on this ſubject, are 
only attached to the generation of man and animals. 
They have fixed all their ideas to this object, and 
having conſidered only this particular generation, 
without paying any attention to other kinds of gene- 
ration, which Nature preſents us, they could only 
have general ideas of re- production: likewiſe, as 

the 
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the generation of man and animals is the moſt com- 
plicated of all kinds of generations, their reſearches 
have been attended with a great diſadvantage z 
for they have not only attached the moſt difhcult 
point, and the moſt comphcated phenomena, but 
alſo they had no fſubje& of compariſon, from 
which it was poſſible for them to draw the ſo- 
lution of the queſtion. It is this therefore prin- 
cipally, to which I have attributed the little ſucceſs 
their labours have been attended with on this mat- 
ter; but by the road I have taken, we may arrive at 
the explanation of the phenomena of every kind of 
generation in a ſatisfactory manner, 

The generation of man will ſerve us for An exam - 
ple. I take him in his infancy, and I conceive that 
the expanfion of growth of the different parts of his 
body being made by the intimate penetration of ana- 
logical organical molecules to each of its parts 
all theſe organical molecules are abſorbed in their 
earlieſt years, and afterwards entirely ſerve for ex- 
panſion; conſequently there is but little or no ſu- 
perfluity, as the expanſion is not entirely compleat- 
ed, which is the reaſon children are incapable of en- 
gendering ; but as ſoon as the body has attaincd the 
greateſt part of its growth, it begins to have no lon- 
ger need of ſo great a quantity of organical mole- 
cules for its expanſion, The ſuperfluity of theſe 
molecules therefore is ſent back from each part of 
the body into the deſtined reſervoirs for its reception. 
Theſe reſervoirs are the teſticles and ſeminal veſi— 
cles, and it is at ſuch time puberty is dated, that 
is, as we have obſerved, at the period where the 
expanſion of the body is nearly compleated. Every 
thing therefore indicates the ſuperabundance of nutri- 
ment ; the voice alters and takes a bafer tone ; the 
beard begins to appear, and many other parts of the 
body is covered with hair : thoſe parts which are ap- 
pointed for generation take a quick growth; the ſe- 
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minal liquor arrives and fills the reſervoirs mona 
for it, and when the plenitude is too great, it forces 
even without any provocation, and during the time 
of ſleep, the reſiſtance of the veſſels which contain 
it : all therefore announces a fuperabundance of nu- 
triment in the males at the commencement of pu- 
berty : that of the female is more ſo, and this ſupera- 
bundance is even more ſtrongly marked by the peri- 
odical evacuation, which begins and ends at the ſame 
time as the power of engendering does, by the 
quick growth of the breaſts, and by an attraction in 
the parts of generation before explained, 

I think therefore, that the organical molecules 
ſent back from every part of the body into the teſti- 
cles and ſeminal veficles of the male, and into the 
teſticles or other parts of the female, forms there. 
the ſeminal liquor, which is, as has been obſerved 
in both ſexes, a kind of extract of every part of 
the body. Theſe organical molecules inſtead of uni- 
ting, forming on the individual itſelf ſmall organi- 
zed bodies like the great one, can only, in fact, 
unite when the ſeminal liquors of the two ſexes 
mix ; and when there is more organical molecules of 
the male than of the female in ſuch mixture, the 
produce will be a male, and, on the contrary, where 
there is more organical particles of the female than 
the male, a female will be the reſult. e 

I do not ſay, that in each male and female, 
the organical molecules which are ſent back 
from every part of the body, do not unite 
to form ſmall RE bodies. All that I 
ſpeak of, is, that where they are united, either in 
the male, or female, all theſe ſmall organized bo- 
dies cannot expand of themſelves ; but it is neceſ- 
ſary that the male liquor meets with that of the 
female, and that, in fact, there is only thoſe which 
are formed in the mixture of the two ſeminal 
liquors, which can expand themſelves. Theſe 
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[ſmall moving bodies, to which the name of Sper- 
matic Animals has been given, and which are teen 
by a microſcope in the ſeminal liquor of every 
male, are probably ſmall organized bodies, pro- 
ceeding from the individual which contains them, 
but which cannot expand or produce any thing of 
themſelves. We ſhall evince that there are the 
ſame in the ſeminal liquor of the female, and ſhall 
indicate the place where this liquor is to be found, 
But although the liquor of the male, and that of 
the female, contains all the kinds of ſmall living 
and organized bodies, they have occaſion for each 
other, in order that the organical molecules they 
contain might unite and form an animal. 

It might be ſaid, that it is very poſſible, and even 
very probable, that organical molecules produce 
at firſt by their union only a kind of foetus 
of a ſmall organized body, in which there 
are only eſſential parts which are formed. We 
ſhall not enter into an actual detail of our 
proofs in this reſpect, but content ourſelves with 
remarking, that the pretended ſpermatic animals 
which we have been ſpeaking of, might poſſibly 
be but little organized. That they are, neither 
more nor leſs than the fœtus of a living animal, 
or rather, to ſpeak more clearly, theſe pretended 
animals are only the Aa organical parts which 
we have been ſpeaking of, common both to ani- 
mals and vegetables, or at moſt, only the firſt union 
of their organical parts. 
But let us return to our principal object. I am 
well convinced, that particular difficulties of the 
ſame kind as the general difficulty may be raiſed 
againſt me. How do we conceive, it may be 
ſaid, that the ſuperfluous parts can be ſent back 
from every part of the body, and that afterwards 
they can unite when the ſeminal liquor of the two 


ſexes are mixed. Befides, is it certain that this 
; mix- 
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mixture is made? Has it not ever bcen pretended, 
that the female did not furniſh any liquor which 
was really ſeminal ? Is it certain that the liquor of 
the male enters the matrix? &c, 

To the firſt queſtion I anſwer, if what I have faid, 
on the ſubject of the penetration of the internal mould, 
by organical molecules in nutrition or expanſion, be 
well underſtood, it will eaſily be conceived, that 
theſe organical molecules, not being able any lon- 
ger to penetrate thoſe parts they before did, they 
will be neceſſiated to take a different road, and con- 
ſequently arrive at ſome part ; as 1n the teſticles, 
or ſeminal veſicles, and that afterwards they can 
unite to form a ſmall organized being, by the 
lame mode made them penetrate thoſe different 
parts of the body to which they were analagous, 
For to explain, as before obſerved, the animal ce- 
conomy, and the different movements of the hu- 
man body, whether it be the circulation of the 
blood, or that of the muſcles, &c. by the fole 
mechanical principles, to which the moderns would 
confine philoſophy, is the ſame as if a man would 
give an account of the particulars of a picture, 
by ſhutting his eyes, and feeling on it; for it is 
evident, that neither the circulation of the blood, 
nor the motion of the muſcles, nor the animal func- 
tions can be explained by impulfion, nor by 
other laws of common mechanics; it is as evident, 
that nutrition, expanſion, and reproduction, is made 
by other laws; why therefore will they not admit 
of acting and penetrating powers on the maſſes of 
bodies, fince we have example of it in the weight 
of bodies, in magnetical attractions, and in chy mi- 
cal affinities? And as we are now come by the 
ſtrength of facts, and by the multitude 4. con- 
ſtant agreement and uniformity of obſervations, to 
the point of being certain ; that there exiſts in Na- 
ture, powers which do not act by the mode of im- 
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pulſion, why ſhould we not make uſe of theſe 
powers as mechanical principles? why ſhould we 
exclude them from the explanations of phanomena, 
which we are convinced they produce ? why thould 
we be confined to employ only the power of im- 
pulfion ? is not this judging of a picture by the 
touch? is not this explaining the phænomena of the 
maſs by thoſe of the ſurface, and the penetrating 
power by ſuperficial action? is not this making uſe 


of one ſenſe, inſtead of another? and, on the whole, 


is it not voluntarily confining the faculty of reaſon- 
ing on any other thing than on the effects which 
depend on. this ſmall number of mechanical prin- 


ciples, to which we are reduced ? 

Hut theſe powers being once admitted, is it not 
very natural to ſuppoſe, that the moſt analagous 
parts will be thoſe, which will unite and bind 


themſelves intimately together ; that each part of 
the body will appropriate the moſt agreeable mole- 


cules, and that, from the ſuperfluity of all theſe 
molecules, there will be formed a feminal matter 


which will really contain all the molecules neceſ- 


ſary to form a ſmall organized body, perfectly 


like that from which this ſeminal matter is extrac- 


ted? a power perfectly like that which was ne- 
ceſſary to make them -penetrate into each part, 


and produce expanſion. Is it not ſufficient to per- 


form the union of theſe organical molecules, and, 


in fact, to collect them in an organized form, like 
that of the body from which it is extracted? 

I conceive, therefore, that in the aliments we 
take, there is a great quantity of organical mole- 


cules ; indeed, there is no reaſon to prove this par- 


ticularly, fince we live only on animals and ve- 
gotables, which are organized ſubſtances. Toblerve, 


that in the ſtomach and inteſtines a ſeperation is 


made of the groſs and inanimate parts, which are 


thrown off by the excretory modes. The chyle, 


which 
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which I look on as divided aliments, whoſe de- 
puration is begun, enters into the lackal veins, 
and from thence it is carried into the blood, with 
which it is- mixed. The blood tranſports this chyle 
into every part of the body. It continues to de- 
purate itſelf by the motion of the circulation from 
all inorganical molecules which remain : this inactive 
and foreign matter is drove on by this motion, and 
goes off by the modes of ſecretion and tranſpiration z 
but the organical molecules remains behind, becauſe, 
in fact, they are analagous to the blood, and that 
from thence there is a power of affinity which retains 
them afterwards, as all the whole maſs of blood paſſes 
many times over all the body: I conceive, that by this 
continual circulating motion, every part of the body 
attracts the moſt analagous molecules to it, In this 
manner every part is expanded and nouriſhed, not as 
it is commonly faid, by a fimple addition of the 
parts, and a ſuperficial increaſe, but by an intimate 
penetration, produced by a power which acts in eve- 
ry point of the maſs; and when the parts of the body 
are at a neceſſary growth, and are almoſt entirely fil. 
led with theſe analagous molecules, and as their ſub- 
Rance is become more ſolid, I conceive they loſe the 
faculty of attracting or receiving thoſe molecules, 
and then the circulation will continue to bring them 
ſucceſſively to every part of the body, which not be- 
ing any longer able to admit them, ſome part muſt 
neceſſarily be depoſited, as in the teſticles or ſemi- 
nal veſicles. This extract of the male being then 
ſent into the individual of the other ſex, mixes with 
the extract of the female, and by a force ſimilar to 
the firſt, the molecules which moſtly agree, unite 
and form a ſmall organized body, like one or the o- 
ther of theſe individuals, to which no more than the 
expanſion is wanting, which is afterwards made in the 
nature of the female, 
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The ſecond queſtion, whether the female has re- 
ally a ſeminal liquor, demands ſome diſcuſſion : al- 
though we have it in our power to ſpeak fully on this 


ſubject, yet I ſhall firſt obſerve, as a certain matter, 
that this manner in which the emſſion of the female 
ſeed is made, is not ſo apparent as in the male; for 


this emiſſion is commonly made internally. Q2uzcd in- 
tra ſe ſemen jacit fæmina wocatur : quod in hac jacit ; 
mes, ſays Ariſtotle, art. 18 de Auimalibus. The an- 
cients, as is obſerved, 1o little doubted of the female 
having a ſeminal liquor, that it was by the different 
mode of its emiſſion that they diftinguithed the mõle 
from the female. But phyſicians who have endea- 


voured to explain generation from the egg, or from 
ſpermatic animals, have infinuated, that females had 


no ſeminal liquor, and that as they had different li- 


quors, we have been deceived by taking any one of 


them for the ſeminal, and that the ſuppoſition of the 
ancients upon the exiſtence of a ſeminal liquor in the 
female, was deſtitute of all foundation. Nevertheleſs 
this li zuor does exiſt, and if it has been doubted, it 
was only becauſe thoſe perſons choſe rather to give 


way to ſyſtems than to make obſervations, and that 
it was not eaſy perfectly to diſcover what parts ferve 


as reſervoirs to this ſeminal liquor of the female ; that 
which iſſues from the glands at the neck of the womb, 
and at the orifice of the urethra, has no apparent re- 


ſervoir, and as it flows outwardly, it cannot be 
thought to be the prolific liquor, tince it does not 
- concur to the formation of the fœtus which is per- 


formed in the matrix. The true ſeminal liquor of the 
female muſt have another reſervoir, and, 1n fact, it re- 
tides in another part, as we thall make appear. It is 
even in great plenty, although ſuch a quantity is not 
naturally neceflary, no more than in the male, for 


the production of the embrio. It is 1ulticient that a 


{mall quantity of this liquor enters the matrix, to 


- Jorm a fetus, if this male liquor encounters with the 


ſmalleſt 
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ſmalleſt drop of that of the female : therefore the ob- 
ſervations uf ſome anatomiſts who have pretended 
that the ſeminal liquor of the male does not enter the 
matrix, makes nothing againſt what we have advan- 
.ced, eſpecially as other anatomiſts who rely on obſer- 
vations, have pretended the contrary. But the ſub- 
ject will be better diſcuſſed in the following ſheets. 
After having thus given ſatisfactory anſwers to 
objections, let us now look into the reaſons which 
may ſerve as proofs to our explanation. The firſt 
is derived from the analogy there is between ex- 
panſion and re- production: the expanſion cannot 
be explained in a ſatisfactory manner, without em- 
ploying the penetrating powers, and the affinities or 
attractions we have already made uſe of, to explain 
the formation of ſmall organized beings reſembling 
the great ones. A ſecond analogy 1s, that nutri- 
tion and re- production are both not only produced 
by the ſame efficient, but alſo by the ſame ma- 
terial cauſe, Theſe are the organical parts of the 
nutriment which ſerves both, and a proof that it 
is the ſuperfluous matter which ſerves for the expan- 
ſion or growth, which is the material ſubject for re- 
productions ; for this reaſon the body is not in a con- 
dition of producing but when it has done growing ; 
and we daily ſee in dogs, and other animals who more 
exactly follow the laws of Nature than we, that they 
attain their full growth before they attempt to copu- 
late, and as ſoon as the heat of the female comes on, 
or that the male begins to ſeek after the female, their 
growth or expanſion is entirely compleated, or at 
leaſt nearly fo ; it is even a remark to know whether 
a dog will increaſe any more or not; for we may be 
aſſured, that if it is in a condition to engender, it 
will not grow any bigger. 
A third reaſon which ſeems to prove that it is the 
ſuperfluous nutriment which forms the ſeminal liquor, 
is, that eunuchs, and all mutilated animals, grow lar- 
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ger or thicker than thoſe who have not that defi- 
ciency. The ſuperabundance of nutriment not be- 
ing able to be evacuated for the defect of proper or- 
gans, alters the habitude of the body, and the 
thighs and knces of eunuchs thickens ; the rea- 
ſon is evident : after their body has attained the 
common fize, it the ſuperfluous, organical mole- 
cules finds an iſſue, as in other men, this growth 
would no longer increaſe ; but as there are no longer 
organs for the emiſſion of the ſeminal liquor, this 
liquor, which 1s no more than the ſuperfluous mat- 
ter- which ſerved for growth remains, and endea- 
vours to expand the parts ſtill more. Now it is 
known, that the growth of the bones is made by the 
extremities which are ſoft and ſponguous, and 
when the bones have once taken ſolidity, they are 
no longer —__— of expanſion, nor extenſion ; 
and for this reaſon, the ſuperfluous molecules con- 
tinue only to expand the ſponguous extremities of 
the bones, which cauſes the thighs, knees, &c. 
of eunuchs to thicken confiderably, becauſe the 
extremities are, in fact, the laſt parts which oſſify. 

But what more ſtrongly proves the truth of 
our explanation, 1s the reſemblance of children to 
their parents. A ſon, in general, more reſembles 
its father than 1ts* mother; and the daughter, 
more her tnother than her father, becauſe that a 
man has a greater reſemblance to a man than to 
a woman, and that a woman reſcmbles more a 
woman than a man, in reſpect to the whole ha- 
bitude of the body; but for the features and par- 
ticular habitudes, children ſome i nes reſemble the 
father, and ſometimes the mother, and ſometime 
even reſemble both. They will have, for exain- 
ple, the father's eyes, and the mouth of tne 
mother, or the complexion of the latter, and the 
fize of the former, which is impoſſible to be con- 
ceived, or at leaſt to admit that both parents 


have 
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have contributed to the formation of the body 
of the child, and that, conſequently, there was a 
mixture of the two ſeminal liquors. 

I acknowledge that I raiſed many difficulties on 
reſemblances in my own mind, and that before I 
had maturely examined the queſtion of generation, 
| was prepoſſeſſed with certain ideas of a mixed 
ſyſtem: wherein I employed the ſpermatic worms, 
and the female egg, as the firſt organical parts, 
which formed the living point, to which by at- 
tradive powers, I ſuppoſed with Harvey, that the 
other parts joined in ſymetrical and relative order, 
and as in this ſyſtem, it appeared that I could 
explain in a probable manner every phænomena, 
excepting reſemblances, I ſought tor reaſons, to 
attack them and doubt them, and I even found 
very ſpecious ones, and which have deceived me a 
long time ; untill having taken the trouble of ob- 
ſerving myſelf and with all the exactneſs I am 
capable of, a great number of families, and eſpeci- 
ally the moſt numerous, I have not been able to 
refnft the multiplicity of proofs, and it is only after 
being fully convinced in this reſpect, that I have 
began to think differently, and to turn my eyes 
on the fide that I preſent it. 

Befides, altho' I had found the mode to avoid 
thoſe arguments, that would be made me on the 
ſubject of mulattos, mongrels, and mules, which I 
thought proper to regard, ſome as ſurperficial va- 
rietics, and others as monſters, I could not be pre- 
vented from obſerving, that every explanation where 
a reaſon could be given for the phænomena, can- 
ot be ſatisfactory: I thought there was no need 
from ſpeaking how much this reſemblance to pa- 
rents, this mixture of parts of the ſame kind in 
mongrels, or two different kinds of mules, confirms 
dur explanation 


I now 
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I now proceed to draw ſome conſequences. In 
youth the ſeminal liquor is leſs abundant, altho' 
more irritating; its quantity encreaſes to a certain 
age, becauſe in proportion as we increaſe in years, 
the parts of the body becomes more ſolid, admits 
leſs nutriment, ſends back conſequently a greater 
quantity, which produces a greater plenty of ſemi- 
nal liquor. When the external organs alſo are not 
uſed, perſons of a middling age aud even old men, 
more eafily engender than young folks : this is evi- 
dent in the vegetable ſyſtem, the older a tree is, 
the more fruit or ſeed it produces, for the above 
given reaſon. 

Young people who emit or force irritation, draw 
a greater quantity of ſeminal liquor towards the or- 
gans of generation, than would naturally arrive there, 
ceaſe from growing, become thin, and fall at length 
into a maraſmus, and that becauſe they loſe, by 
too often reiterated evacuations, the neceſſary ſub- 
ſtance for the growth and nutrition of every part 
of the body. 

' Thoſe whoſe body is thin without appearance 
of emaciation, or flethy without being fat, are much 
more vigorous than thoſe who grow very fat; and 
as ſoon as the ſuperabundant nutriment has taken 
this road, and began to form fat, it is always at 
the expence of the ſeminal liquor, and other facul- 
ties of generation, When alſo, not only the growth 
of every part of the body is entirely compleated, 
but the bones are grown ſolid in every part; 
and the cartilages begin to offify ; that the mem- 
branes have received all the ſolidity poſſible; that 
all. the fibres are become hard and rough; and 
that at length every part of the body can no 
longer ſcarcely admit of nutriment ; that the fat 
confiderabiy increaſes, and the quantity of the 
ſeminal liquor is diminiſhed, becauſe the ſuperfluaus 
food ſtops in every part of the body ; and that 


the 
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the fibres having no longer any ſuppleneſs nor 


{pring, can no longer return it as before, into the 
reſervoirs of generation. 


The ſeminal liquor not only becomes, as I have 


already obſerved, more abundant till a certain age, 
but it alſo becomes thicker, and contains a greater 
quantity of matter under the ſame bulk ; for as 
the growth of the body always diminiſhes in pro- 
portion as we increaſe in years, there is a greater 
ſuperabundance of nutriment, and, conſequently, 
a more conſiderable maſs of ſeminal liquor. A 
perſon very obſervant in this point, but whoſe 
name I am not permitted to mention, affured me, 
that the ſeminal. liquor is as heavy again as the 
blood, and, conſequently, ſpecifically heavier than 
any other liquor of the body. | ; 

When a perſon is in good health, the evacua- 
tion of the ſeminal liquor produces an appetite, 
and we ſoon feel the neceſſity of repairing by a 
new nutriment the loſs of the old; from whence 
it may be concluded, that the moſt efficacious 
practice of mortification is abſtinence and faſting. 

A number of other things remain to be ſaid 
on this ſubject, which I have ſpoken on in the 
hiſtory of man : however, before I cloſe this ſub- 
ject, I ſhall make ſome further obſervations. The 
greateſt part of animals do not ſeek. for copula- 
tion, until they are nearly arrived at their full 
growth: thoſe which have only a particular ſea- 
lon for their rutting, or ſpawning, have only ſe— 
minal liquor at that time. A very capable ob- 
ſerver ot Nature,“ has not only ſeen this ſeminal 
liquor formed in the roe of a fiſh, but even ob- 
ſerved the ſmall moving organized bodies in the 
form of a pump; the ſpermatic animals and the 
roe itſelf. There arc none of theſe in the roe till 
the month of October, the time when the cal- 

Vol. IV. X mar 
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mar ſpawns on the coaſt of Portugal, where he 
made theſe obſervations; and, as ſoon as the ſea- 
ſon is over, neither ſeminal liquor, nor ſpermatic 
animalculæ, are longer ſeen in the roe, which then 
grows wrinkled, dry, and imperceptible, till the 
ſucceeding year the ſuperfluous nutriment forms 
a new roe, and fills it 'as in the preceding year. 
We have ſhewn, in the hiſtory of the flag, the 
different effects of rutting; the moſt general is, 
the extenuation of the animal; and in thoſe kinds 
of animals whoſe rut, or ſpawn, is not frequent, 
and 1s only made at great intervals, the extenua- 
tion of the body is ſo much the greater, as the 
interval of time is the more cohſiderable. 

As women are ſmaller and weaker than men, 
of a more delicate temperament, nd eat much 
leſs, it is natural to imagine, that ſhe ſuperfluous 
nutriment is not ſo plentiful as in men, eſpeci— 
ally this organical ſuperfluity which contains ſo 
great a quantity of eſſential matter; from hence 
they will have leſs ſeminal liquor, which will be 
alſo weaker, and of a flighter ſubſtance than that 
of men. Since, likewiſe, the ſeminal liquor of fe- 
males contains fewer organical parts than that of 
males, muſt there not reſult a greater number of 
males than females, from the mixture of theſe 
two liquors ; for which it was thought impoſſible 
to find a reaſon. Abour a fixteenth more male 
children are born than females, and we find, that 
the ſame cauſe produces the ſame effect in all 
kinds of animals on which we have been able 
to make this obſervation, 
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EXPOSITION f the Sy/zms in GENERATION, 


LATO not only explains the generation of 

man, animals, plants, and elements, but even 
that of heaven and the gods, by reflected repre- 
ſentations and images extracted from the Creative 
Divinity, which, by an harmonic motion, are 
ranged according to the properties of numbers in 
the moſt perfect order. The univerſe, according 
to him, is a pattern of the Divinity. Time, 
ſpace, motion, and matter, are images of his at- 
tributes. Second and particular cauſes are de- 
pendences on numerical and harmonical qualities 
ot repreſentations; the world is the moſt ex- 
cellent animal, and the moſt perfect being. For 
to have a complete perfection, it was neceſſary 
that it contained every other animal, that is to 
ſay, every pothble repreſentation, and every ima- 
ginable form, of the creative faculty. The eſſence 
of all generation conſiſts in the unity of the har- 
mony of the number 3, or of a triangle, 1. e. that 
of engendgring, that in wich engendering is per- 
formed, and that which 7s engendered, The ſuc- 
ceſſion of individuals is only a tugitive image of the 
unmoveable eternity of this triangular harmony, 
the univerſal prototype of every exiſtence and 
every generation: for this reaſon two individuals 
are required to produce a third, and it is this 
which conſtitutes the eſſential order of father, mo- 
ther, and child. 

This philoſopher is a painter of ideas; a ſoul 
which, diſeagaged from matter, elevates itſelf into 
the region of abſtractions, and loſing fight of ſen- 
ſible objects, perceives, contemplates, and looks 
into the intellectual only. One ſole cauſe, one ſole 
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end, and one ſole mode, forms the whole body 
of his perceptions. God as the cauſe, perfection 
as the end, and harmonic repreſentations as the 
modes. What can be a more ſublime idea! what 
plan of philoſophy more fimple ! what views more 
noble !—but, how void and deſtitute of ſpeculation ! 
We, in fact, are not purely ſpiritual beings, nor 
have we the power to give a real exiſtence to thoſe 
objects our ſoul is filled with. Confined to matter, 
or rather dependent on what cauſes our ſenſa— 
tions, the real ſubſtance will never be produced 
by the abſtracted. I anſwer Plato in his own 
language. The Creator realizes all what he con- 
cetves ; his perceptions engender exiſtence : the created 
being, on the contrary, only perceives by retrenching them 
to reality, and the production of his ideas do not amount 
to any thing. 

Let us then humble ourſelves to a more mate- 
rial philoſophy ; and by keeping ourſelves in the 
ſphere wherein Nature has confined us, let us ex- 
amine the raſh ſteps and the rapid flight of thoſe 
who would depart out of it. All this Pythago- 
rian philoſophy, purely intellectual, turns taen 
only on two principles ; : one of wich 3 is falſe, and 
the other precarious : theſe two principles are the 
real power of abſtractions, and the actual exiſtence 
of final cauſes. To take numbers for real beings ; 
to ſay that numerical unity is a general indivi- 
dual, which, in fact, not only repreſents every 1n- 
dividual, but even can communicate exiſtence to 
them; to pretend, that this numerical unity has 
beſides the actual exerciſe of the power to engen— 
der, another numerical unity nearly fimilar to 1t- 
ſelf; to conſtitute, by two individuals, the two 
ſides of a triangle which can have no bond or 
perfection but by the third fide of this triangle, or by 
a third individual which they neceſſarily engender ; ; 
to regard numbers, gcometrical lines, and meta- 

phyſical 
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phyſical abſtractions, as efficient, real, and phyfi- 


cal cauſes: to make the formation of the ele- 
ments, the generation of animals and plants, and 
all the phænomena of Nature depend on it, ſeems 
to me to be the greateſt abuſe of reaſon that can 
be made, and the greateſt obſtacle that can be 
put againſt the advancement of our knowledge. 
Beſides, what can be more falſe than ſuch ſup— 
poſitions? I will allow to the divine Plato, and the 
almoſt divine Malebranche, (for Plato would have 
regarded him as his repreſentative in philoſophy) 
that matter does not exiſt, that external objects 
are only idcal effigies of the creative faculty. Can 
it be gathered from thence, that our ideas ſhould 
be of the ſame order as thoſe of the Creator, or 
that they can, in fact, produce exiſtences? Are 
not we dependent on our ſenſations? What does 
it ſignify whether the objects that cauſes them 
are real or not, or whether this cauſe of our ſen— 
ſations exiſts outwardly or inwardly? Are we lets 
certain of being always affected in the ſame man- 
ner by certain - cauſes, and always in a different 
manner by others? Have not our ſenfations a 
ſucceſhon, an order of exiſtence, and a baſis of ne- 
ceſſary relation between them? This, therefore, 
is what muſt conſtitute the principles of our know- 
ledge ; this is the obje& of our philoſophy, and 
all what has no relation with this ſenſible object, 
is vain, uſclefs, and falſe in the application. The 
ſuppoſition of a triangular harmony, can it form 
the ſubſtance of elements? The form of fire, is 
it as Plato affirms, an acute triangle ; and- light 
and heat properties of this triangle? Air and 
water, are they rectangle and equilateral triangles ? 
and 1s the form of the terreſtrial element a ſquare, 
becauſe, its being the leaſt perfect of all the four 
elements, it recedes as much as poſſible from a 
triangle without loſing its eſſence? Does not the 
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father and mother beget a child only to complete the 
triangle? theſe platonic ideas which appear great at firſt 
fight, have two very different aſpects. In ſpeculation 
they ſeem to flow from noble and ſublime princi- 
ples, but in application nothing but falſe and puerile 
conſequences can be drawn from them. 

In fact, it is very difficult to diſcover that our ideas 
proceed only from our ſenſes, and that the things we 
look on as real and exiſting, are thoſe which our ſen- 
ſes have always, rendered us teſtimony of on all occa- 
fions. That thoſe which we take for certain, are thoſe 
which ever preſent themſelves in the ſame order, and 
that this order does not depend on us, no more than 
the form under which they preſent themſelves: 
that conſequently our ideas, very far from being 
able to be the cauſes of things, are only effects, and 
very particular effects, ſo much the more reſembling 
particular things, as we generaliſe them the more ; 
that at length our mental abſtractions are only nega- 
tive beings, which do not exiſt even intellectually, 
but by the retrenchment which we make of ſenſible 
qualities to real beings. 

From hence it is not ſeen that abſtractions can ne- 
ver become principles, neither of exiſtence nor real 
knowledge ; but, on the contrary, this knowledge can 
only proceed from the refults of our ſenſation pro- 
perly compared; that theſe reſults are what is 
termed experience, the fole ſource of all real fci- 
ence; that the uſe of every other principle IS an 
abuſe, and that every cediiice built on abſtracted ideas 
is a temple founded on error. 

Falſehood bears a much more extended fignificati- 
on in philoſophy than in morality : in morality a 
thing 1s falſe only, becauſe it is not of the mode in 
which it is repreſented. Metaphytical falſehood con- 
fiſts, not only in not being of the mode in which it is 
repreſented, but even in not being of any mode 


whatſoever. It is in this kind of error of the firt or- 
der 
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der that the Platonians, the Sceptics, and the E 
tiſts have fell into, each according to the objects the 
have con{idered : their falſe ſuppoſitions likewiſe have 
obſcured from them the natural light of truth, cloud- 
ed reaſon and retarded the advancement of philo- 
ſophy. 

he ſecond principle made uſe of by Plato and b 
moſt of the ſpeculative philoſophers I have quoted, 
and a principle even adapted from the vulgar and 
ſome modern philoſophers is a final cauſe. Never- 
theleſs, to reduce this principle to its juſt value, a fin- 
gle moment of reflection is only requiſite. To fa 
that there is light becauſe we have eyes; that there 1s 
ſounds becauſe we have ears, or, to ſay that we have 
ears and eyes becauſe there is light and ſound ; is it 
not ſaying the ſame thing ? ſhall we ever diſcover 
any thing by this mode of explanation? do not we ſee 
that theſe final cauſes are only arbitrary relations and 
moral abſtractions, which impoſe on us {till leſs than 
metaphyfical abſtractions ; for their origin is leſs no- 
ble ind; a more falſe ſuppoſition, and although Leib- 
nitz has raifed this principle to the higheſt degree by 
the name of the ſufficient reaſon, and Plato has repre- 
ſented it by the moſt flattering portrait, under the title 
of perfection; yet it cannot prevent our ſeeing what is 
trifling and precarious in it. Are we better ac- 
quainted with the nature of her effects, when it. is 
known that nothing is made without a ſufficient rea- 
fon, or that all is made in view of perfection? what 
is this ſufficient reaſon ? what is this perfection? are 
they not moral beings created by views purely hu- 
man ? are they not arbitrary relations which we have 
generalized? on what are they founded? on moral 
agreements, which very far from producing any thing 
phyſical or teal, can only alter the reality and con- 
form the objects of our ſenſations, perceptions and 
knowledge with thoſe of our ſentiments, our paſſions 
and our will. 
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There would be many things to ſay on this ſubject 
as well as on metaphyſical abitractions; but I do not 
pretend here to make a treatiſe on philoſophy, and I 
return to the phyſical, which the ideas of Plato on 
univerſal generation made me digreſs. Ariſtotle 
who was as great a philoſopher as Plato and a much 
better phyſician, inſtead of loſing himſelf, as he did, 
in the region of Hypothefis's, relied on the contrary 
on obſervations ; collected facts, and ſpoke a more in- 
telligible language. Matter, which is only a capacity 
of receiving forms, takes in generation a form like 
that of the individuals which furniſhes it, and with 
reſpect to the particular generation of animals that 
have ſexes, his ſentiment is, that the male alone fur- 
nithes the prolific principle, and that the female af- 
fords nothing that can be looked upon as ſuch. See 
Ariſtotle, de gen. lib. i. cap. 20. and lib. xi. cap. 4. For 
though he ſays elſewhere, ſpeaking of animals in ge- 
neral, that the female emits a ſeminal liquor within 
herſelf, yet he did not regard this ſeminal liquor as a 
prolific principle : nevertheleſs, according to him, the 
female furniſhes all the neceflary matter for genera- 
tion. This matter is the menſtrual blood which ſerves 
for the formation, growth, and nutriment of the 
foetus, but the efficient principle exiſts only in the ſe- 
minal liquor of the male, which does not act like 
matter, but as the cauſe. Averrois, Avicenna and 
many other philoſophers who have followed the ſen- 
timent of Ariftotle, have ſought for reaſons to prove 
that females had no prolific liquor; they have ſaid, 
that as the females had no menſtrual liquor, it was 
neceſſary and ſufficient for generation ; it does not 
appear to them natural to allow any other, and it 
may be ſuppoſed that this menſtrual blood is, in 
fact, the only liquor furniſhed by females for ge- 
neration, fince it begins to appear in the time of pu- 
berty, the ſame time as the ſeminal liquor begins to 
appear in the male; beſides, continued they, 


if 
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if the female has really a ſeminal and prolific liquor 
like that of the male, why do not females produce of 
themſelves and without the approach of the male, 
ſince they contain the prolific principle as well as the 
matter neceſſary for the nutriment and ſtrength of 
the embryo ? this laſt reaſon ſeems to be the onl 
one which merits any attention. The menſtrual 
blood ſeems to me, in fact, too neceſſary for the ac- 
compliſhment of generation, that is to ſay, in the ſup- 

rt, nutriment and growth of the fœtus: but it can 
2 no part in the firſt formation, which is made b 
the mixture of two liquors alike prolific. The fe- 
males therefore may have, as well as the males, a 
prolific ſeminal liquor for the formation of the em- 
bryo, and they will have, befides the menſtrual blood 
for the nutriment and expanſion of the foetus, but 
it is certain, that we might be inclined to imagine, 
that the female having in fact a ſeminal liquor, 
which is an extract, as before obſerved, of ever 
part of the body, and having likewiſe all the necet- 
ſary modes of expanſion, it would produce females of 
herſelf, without any communication with the male. 
It muſt alſo be allowed, that this metaphyſical reaſon 
which the Ariſtotelians give to prove that the females 
have no prolific liquor, may become the moſt confi- 
derable objection that can be made againſt all the 
{ſyſtems of generation, and particularly againſt our 
explanation. This objection may be ftated as 
tollows : 

Let us ſuppoſe, may it be ſaid, as you have at- 
tempted to prove, that it is the ſuperfluity of organi- 
cal molecules, ſimilar to each part of the body, which 
not being longer able to have admittance into thoſe 
parts for their expanſion, is ſent back into the teſti- 
cles and ſeminal veficles of the male. Why, by the 
power of affinity, which you have ſuppoſed, do not 
they there form ſmall organized beings, perfectly re- 
ſembling the male? and fo Iikewife, why do not the 
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organical molecules ſent from every part of the body 
of the female into the teſticles, or into the matrix of 
the female; and alſo from organized bodies, perfectly. . 


fimilar to the female? and if you anſwer, that there 
is an appearance that the ſeminal liquors of the male 
and female in fact contain embryos perfectly formed; 
that the liquor of the male contains only males, and 
that of the female only females ; but that all theſe 
ſmall organized beings periſh tor want of expanſion, 
and that there are only thoſe which are formed by 
the mixt uſe of the two ſeminal liquors, which can 
expand and come into the world, ſhall we not have 
reaſon to aſk you, why this mode of generation, 
which is the moſt complicated, the moſt difficult, 
and the leaſt abundant in productions, is that which 
nature has preferred in fo ſtriking a manner, that 
almoſt all animals multiply by this mode of commu- 
nication of the male with the female? tor excepting 
the earth- worm, the freſh water polypus, and other 
animals, which can multiply of themſelves, either 
by the diviſion or ſeparation of the parts of their 
body, all other animals cannot produce their like, 
except by the communication of two individuals, 

I ſhall content myſelf at preſent with anſwering, 
that the matter being ſuch as we have repreſented it, 
the greateſt part of animals, only producing by the 
means of the intercourſe of the male and female, the 
objection becomes a fad qufion; to which, as we 


have obſerved in chap. II. there is no other ſolution 


to be given than that of the fact itſelf, Why does 
animals produce by the intercourſe of the two ſexcs ? 
the anſwer will be, becauſe they in fact do ſo; but 
it may be inſiſted, it is the moſt complicated mode 
of production, even following your explanation, 
T acknowledge it, but this mode which appears the 
moſt complicated to us, is apparently the moſt ſimple 
ior nature, and if, as we have remarked, we muſt 
look upon what happens the moſt often as the moſt 
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ſimple in nature, this mode of generation will be 
then the moſt ſimple, which does not prevent us 
from judging it as the molt complex, becauſe, we do 
not judge of” it in itſelf, but only by relation to our 
ideas, and according to the knowledge which our 
ſenſes and reflections can give us thereon, 

As for the reſt, it is caly to perceive that this par- 
ticular ſentiment of the Ariſtotelians, who pretend 
that females have no prolific liquor, muſt fall to the 
ground, if we pay attention to the reſemblance of 
children to their mothers, of mules to the female 
which produces them, of mongrels and mulattos, 
all of which take as much and — more from 
the mother than the father. If, beſides theſe, we 
conſider the organs of females are, like thoſe of the 
mules, formed ſo as to prepare and receive the 
ſeminal liquor, we ſhall be readily perſuaded that 
this liquor muſt exiſt, whether it reſides in the ſper- 
matic veſſels, or in the teſticles, or in the matrix, 
or whether this liquor, which when it is provoked, 
iſſues by the paſſages of de Graaf, as well about the 
neck of the matrix, as about the external orifice 
of the urethra, 

But it is right here to explain the ideas of Ariſtotle 
more generally on the ſubject of the generation of 
animals, becauſe this great philoſopher of all the 
ancients has written the moſt on this matter, and 
has treated it the moſt generally. He diſtinguiſhes 
animals into three kinds : the firſt which have blood, 
and which, excepting ſome, multiply by copulation; 
the ſecond on thoſe which have no blood, but bein 
at the ſame time both male and female, produce of 
themſelves, and without copulation ; and the laſt, 
thoſe bred by putrefaction, which do not owe their 
origin to parents of the ſame kind as themſelves, 
As I proceed to lay down what Ariſtotle ſays, I ſhall 
take the liberty of making neceſſary remarks ; and 


the firſt will be, that this diviſion muſt not be ad- 
mitted 
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mitted of; for though in fact, all kinds of animals» 
which have blood, are compoſed of males and 
females, it is not perhaps alike true, that animals 
who have no blood, are tor the moſt part male and 
female in one ; for we arc only acquainted with the 
ſnail, and worms on carth, which are in this ſtate : 
that is, in effect, both male and female in one; we 
cannot alſo aſcertain, that all ſhell-fiſh are of two 
ſexes alone, as well as other animals which have no 
blood. With reſpect to thoſe animals which he ſays 
proceed from putrefaction, as he has not enumerated 
them, there are many exceptions to be made; for 
moſt of the kinds which the ancients thought en- 
gendered by putrefaction, are produced from an 
egg or worm, as modern obſervers are aſſured of. 

After this he makes a ſecond diviſion of animals; 
viz, thoſe which have the faculty of moving them- 
ſelves progreſſively, as walking, flying, ſwimming, 
and thoſe which cannot move progreſſively. All 
animals which can move, and which have blood, 
have ſexes, but thoſe which, like oyſters, are 
adherent, or , who ſcarcely move at all, have 
no lex, are in this reſpect like plants, and only 
diſtinguiſhed, as he ſays, into males and females by 
the ſize, or ſome other difference. I own that it is 
not yet aſcertained, whether ſhell-aſh have ſexes or 
not; there are in the oyſter-kind fruitful individuals, 
and others which are not ſo : thoſe which are fruit- 
ful are diſtinguiſhed by that fine border which ſur— 
rounds the body of the oyſter, and are called from 
thence males.“ 

But to procced. The male, according to Ari- 
ſtotle, includes the principle of generative motion, 
and the female contains the materials of generation. 
The organs which ſerve for the fruition which muſt 

gage it, are different, according to the different 
ind of animals; the principal are the teſticles in the 


® See the obfervation of NI. Deflands, in his TraQte de la Marine, 
Pais, 1747. 
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mules, and the matrix in the females. Quadru- 


pedes, birds, and cetaceous animals have teſticles ; 


fiſh and ſerpents are deprived of them; but they 
have both proper conduits to receive and prepare the 
ſeed; and alſo as theſe eſſential parts are double in 
the male, the eſſential parts for the purpoſe of gene- 
ration are alſo double in the female ; theſe parts 


ſerve in males to ſtop the motion of the blood which 


forms the ſeed ; he proves it by the example of 
birds, whoſe teſticles ſwell in the ſeaſon of their 
amours, and diminiſh ſo greatly when this ſeaſan is 
over, that they are ſcarcely perceptible. 

All quadrupedes, as horſes, oxen, &c. which are 
cloathed with hair; and cetaccous fiſhes, as dolphins 
and whales, are viviparous ; but cartilaginous animals 
and vipers, are not truly viviparous, becauſe they 
produce an egg within themſelves; and it is only 
after being expanded in this egg, that the ſmall 
living animals come out. Oviparous animals are of 
two kinds, thoſe which produce perfect eggs, as 
birds, lizards, tortoiſes, &c. the others, which pro- 
duce only imperfect eggs, as fiſhes, whole eggs aug- 
ment and perfectionate after they have been laid in 
the water by the temale, and in the other kinds of 
oviparous animals, excepting birds, the females 
are generally larger than the males, as fiſhes, li- 
Zards, &c. 

After having thus ſpoken of theſe general varicties 
in animals, Ariſtotle begins to enter on the point, 
and firſt examines the ſentiments of the ancient phi- 
loſophers, who pretended that the feed, as well of 
the male as of the female, proceeded from all parts 
of their body, he declares againſt this opinion, be- 
cauſe he ſays, although children ſo often reſemble 
their parents, they alſo ſometimes reſemble their 
anceſtors, and that beſides they reſemble their 
parents by the voice, hair, nails, carriage, and 
manner of walking. Now, the feed, he continues, 
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cannot proceed from the hair, voice, nails, or any 
external quality, like that of walking; therefore 
children do not reſemble their parents, becauſe the 
ſeed comes from every part of the body, but for 
ſome other reaſon. It appears to me unneceſſary 
here to point out the weakneſs of thoſe reaſons which 
Ariſtotle gives, to prove that the ſeed does not pro- 
ceed from all parts of the body. I ſhall only 
obſerve, that it has appeared to me, that this great 
man, expreſly ſought after methods to ſeparate him- 
ſelf from the ſentiments of thoſe philoſophers who 
preceded him, and I am perſuaded, that whoever 
reads his treatiſe on generation with attention, will 
diſcover that the defign formed of giving a new ſyſtem 
different from that of the ancients, obliged him 
always to give the preterence to the leaſt probable 
reaſons, and to elude as much as he could, the force 
of proofs, when they were contrary to his general 
principles of philoſophy ; for the two firſt books 
ſeems to be only made to endeavour to overturn this 
ſentiment of the ancients, and we ſhall find that 
which he would ſubſtitute in its room is not ſo 
ftrongly founded. | 
According to him the ſeminal liquor is the excre- 
ment of the laſt aliment, that is to ſay, of the blood 
and the menſtrua, vhich is a ſangvine excrement in fe- 
males, andthe only one which ſerves for the purpoſe of 


generation. Females, he ſays, have no other pro- 


lific liquor ; there is therefore no mixture of that of 
the male with that of rhe female ; he alſo pretends 
to prove it, from ſome women conceiving without 
receiving the leaſt pleaſure; and becauſe it is not 
the greateſt number of women who emit this liquor 
externally in copulation; that in general thoſe which 
are brown, and have a maſculine 3 do not 


at all emit, yet engender like thoſe who are white 


and more feminine, and who emit much. Thus he 
concludes, woman ſurniſhes nothing but the men- 


ſtrual 
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ſtrual blood towards generation, and the ſeminal 
liquor of the male does not contribute as mat- 
ter, but as form; it is the efficient cauſe, the 
principle of motion; it is to generation, what the 
iculptor is to a block of marble, The liquor of 
the male is the ſculptor; the menſtrual blood, 
the marble ; and the foetus, the image. 

No part of the male ſeed, therefore, can ſerve 
as matter, but only as the motive cauſe, which 
communicates motion to the menſtrua, which is 
the only matter. Theſe menſtrua receive from the 
male ſeed a kind of ſoul, which gives life: this 
ſoul is neither material nor immaterial : it is not 
immaterial, becauſe it cannot act upon matter; 
it is not material, becauſe it cannot enter in ge- 
neration as matter, the menſtrua being all the 
matter in that act. It is, ſays our philoſopher, 
a ſpirit whoſe ſubſtance is like that of the ſtarry 
region. The heart is the firſt work of the ſoul ; 
it contains in itſelf the principle of its growth, 
and it has the power to arrange the other mem- 
bers. The menſtrua includes in its power every 
part of the foetus; the ſoul or ſpirit of the male 
ſeed begins; the heart and that communicates the 
power of bringing the other viſcera to action, or 
to the effect, and thus ſucceſhvely realize every 
part of the animal. All this appeared very clear 
to our philoſopher; there only remained to him 
one doubt, which was, to know whether the heart 
is realized before the blood, or whether the blood, 
which cauſes the motion of the heart, is realized 
firſt; and, in fact, he had reaſon for this doubt: 
for although he had adopted the opinion of the 
heart exiſting firſt, Harvey has ſince pretended, 
by reaſons of the ſame kind, as thoſe we have 
aid down from Ariſtotle, that it was not the 
heart, but the blood which is firſt realized 
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This is the ſyſtem this great philoſopher has 
given us of generation. I ſhall leave it to opi- 
nion, whether that of the ancients which he re— 
jects, and which he attacks every moment, can 
be more obſcure, or even more abſurd, than this: 
nevertheleſs, this ſame ſyſtem has been followed 
by moſt of the learned; and we ſhall preſently 
fee, that Harvey has not only adopted the ideas 
of Ariſtotle, but has even added new ones of the 
ſame kind in his endeavours to explain the my- 
ſtery of generation. As this ſyſtem is of the ſame 
kind as the reſt of Ariſtotle's philoſophy, where 
form and matter are the grand principles ; where 
the vegetative and ſenſative arc the acting beings 
in Nature; and where final cauſes are real ob- 
Jes, I am not ſurprized, that it has been re- 
ceived by every ſcholaſtic author; but it is aſto- 
niſhing, that ſo able a phyfician and obſerver of 
Nature as Harvey was, followed the torrent, 
while, at the ſame time, every phyſician followed 
the opinion of Hippocrates and Galen, which we 
ſhall explain in order. 

On the whole, we muſt not imbibe a difad- 
yantageous idea of Ariſtotle from the above ex- 
poſition of his Syſtem of Generation, It would 
be like judging of Deſcartes by his Treatiſe on 
Man. The explanations which theſe two philo- 
ſophers give of the formation of the fœtus, are 
not theories or ſyſtems on the ſubject of genera- 
tion alone; they are not particular refcarches 
which they made on this object; they are rather 
conſequences drawn from their philoſophical prin- 
ciples. Ariftotle admits with Plato, of final and 
efticient cauſes. "Theſe efficient cauſes are ſenfi— 
tive and vegetative fouls, which give form to 
matter which of itſelf is only a capacity of re- 
ceiving forms, and, as in generation, give the 
moſt abundant matter, Which is the menſtrua; 

and 
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and that,.in other reſpects, he is againſt admit- 
ting final cauſes in his ſyſtem, that what can be 
done by a fingle one may be performed by many ; 
he will have, that the female alone contains the 
neceflary matter to generation; and afterwards, as 
another of his principles was, that matter itſelf 
is unformed, and that form is a diſtinct and ſe— 
parate being from matter, he has ſaid, that the 
male furniſhed the form, and that, conſequently, 
he furniſhed nothing belonging to matter. 
Deſcartes, on the contrary, who admits of only 
a ſmall number of mechanical principles in phi— 
loſophy, has endeavoured to explain the forma- 
tion of the fœtus on the fame principles, and 
thought it in his power to comprehend, and make 
others underſtand how an organized and living 
being could be made by the laws of motion alone. 
He differs, as is obſerved, from Ariftotle in the 
principles he makes uſe of; but both, in attempt- 
ing to explain the thing in itſelf, inſtead of exa- 
mining it without prepoſſeſſion and prejudice, have, 
on the contrary, only conſidered it in the point 
of view relative to their ſyſtems of philoſophy, and 
the general principles they have eſtabliſhed, which 
cannot be attended with a ſucceſsful application 
to the preſent object of generation; becauſe it, in 
fact, depends, as we have ſhewn, on quite dif- 
ferent principles. I muſt not here forget to ſay, 
that Deſcartes differs ſtill more from Ariſtotle, 
by admitting of the mixture of the ſeminal li— 
quor of the two ſexes : that he thinks the male 
and female both furniſh ſomething material for 
generation, and that it is from the fermention oc- 
caſioned by the mixture of theſe two ſeminal li— 
quors, that the formation of the foetus is made. 
I appears, that if Ariſtotle had choſen to throw 
aſide his general Syſtem of Philoſophy, in order 


to work on generation as a particular phænome- 
Vol. IV. 
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non independent of his Syſtem, he would have 
been capable of giving us all that could be hoped 
for on this ſubject: for we need only read his 
Treatiſe to diſcover that he was not ignorant 
of any anatomical facts or obſervations, and that 
he had a very profound knowledge of every part 
acceſſory to this ſubject, and a ſufficiently ele- 
vated genius to collect obſervation, and generalize 
facts, 

Hippocrates, who lived under Perdicas, that is 
to ſay, about fifty or ſixty years before Ariſtotle, 
has eſtabliſhed an opinion adopted by Galen, and 
followed in every part, and moſtly ſo, by the 
greateſt number of phyſicians. His opinion was, 
that the male and female had cach a prolific li 
quor; and ſuppoſed beſides, that there was two 
ſeminal liquors in each ſex, the one ſtronger and 
more active, the other weaker and leſs active. 
See Hippocrates, lib. de Genitura, pag. 129, & lib. de 
diæta, pag. 199, Lugd. Bat, 1665, vol. i. The 
ſtrongeſt ſeminal liquor of the male, mixed with 
the ſtrongeſt ſeminal liquor of the female, pro- 
duces a male child; and the weakeſt ſeminal li— 
quor of the male, mixed with the weakeſt ſemi— 
nal liquor of the female, produces a female; fo 
that the male and the femsole, according to him, 
do each contain a male and a female feed. He 
applies this hypotheſis on the following circum- 
ſtance, viz. that many women who have produced 
only girls by their firſt huſbands, have pro- 
duced boys by a ſecond ; and that thoſe men who 
have produced only girls by their firſt wives, 
Having taken others, have begotten boys. It ap- 
pears to men, that when even this circumſtance 
would be well eſtabliſhed, it would not be ne- 
C+ Hary to give to the male and female two kinds 
of ſeminal liquor, me. a male and a female li— 
quor tor the reaſon of it: for it may eaſily be 
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conceived, that women who have brought forth 
only girls by their firſt hutband, and have 
produced boys with other men, were only thoſe 
who furniſhed more parts proper for generation 
with their firſt huſband than with the ſecond ; 
or that the ſecond huſband furnithed more parts 
proper for generation with the ſecond wife than 
with the firſt; for when in the inſtant of the 
formation of the foetus the organical molecules of 
the male are more abundant than thoſe of the 
female, the reſult will be a male; and when the 
organical molecules of the fernale abounds, a fe- 
male will be produced; and it is not at all ſur- 
prizing, that a man has a difadvantage in this 
reſpect with ſome women, while he will have a 
ſuperiority over others, ES 

This great phyfician ſuppoſes, that the ſeed of 
the male is a ſecretion of the ſtrongeſt and moſt 
eſſential parts of ail that is humid in the human 
body: he alſo explains how this fecretion is made 
in a very ſatisfactory manner. Jenæ & nervi, he 
lays, ab omni corpore in pudendum vergunt, quibus dum 
a'iquantulum teruntur & caleſcumt ac implentur, velut 
pruritus incidit, ex hoc toti corpori voluplas ac cali- 
ditas accidit; quum vero pudendum teritur & bomo 
movetur, humidum in corpore caleſcit ac diffunditur, & 
a mot conquaſſatur ac ſpumeſeit, quem-edmodum alit 
humores omnes conquaſſati ſpumeſcunt. 

Sic autem in hoymine ab bumido ſpumeſcente id quad 
robuſt iſimum ejt ac pinguiſſimum ſecernitur, & ad me- 
dullam ſpinalem vent; tendunt enim in hanc ex omni 
corpore vice, & diffundunt ex cerebro in lumbos ac in 
tetum corpus & in medullam, & ex ipſa medulla pro- 
cedunt viæ, ut & ad ipſam humidum perferatur & 
ex ipſa ſicedat; poſtquam autem ad hanc medullam 
genitura pervenerit, procedit ad renes, hac enim via 
tendit per venas, & fi renes fuerint exulcerati, ali- 
quand etiam ſanguis defertur : a renibus autem tranſit 
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per medios teſtes in pudendum, proce dit autem non qua 
urina, verum alia ipſi via eft illi contigua, Sc. 
See Fœſius's Tranflation, vol. i. p. 129. Ana- 
tomiſts will no doubt diſcover how far Hippo— 
crates ſtrays out of the road he traces for the 
ſeminal liquor; but that makes nothing for his 
opinion, which is, that rhe ſeed comes from every 
part of the body, and that there comes particu- 
larly a great deal from the head, becauſe, he 
ſazs, thoſe, whoſe veins which lie near the ears are 
cut, only bring forth a weak ſeed, and very often 
an unfertile one. The woman has alſo a ſemi— 
nal liquor which ſhe emits, ſometimes inwardly, 
and within the matrix, when the internal orifice 
of the matrix opens more than it ſhould. The 
ſeed of the male enters into the matrix, where it 
mixes with that of the female; and as both the 
one and the other have two kinds of ſeed, the 
one ſtrong and the other weak, if both have fur- 
nithed their ſtrong ſeed, a male will be the re— 
ſult; if, on the contrary, they have both only 
given their weak ſeed, a female will be produced; 
and if in the mixture there are more parts of 
the liquor of. the father, than thoſe of the liquor 
of the mother, the infant will have a greater re- 
ſemblance to the father than to the mother; 
but, on the contrary, it might be aſked Hippo- 
crates, - what happens when the one furniſhes its 
weak ſeed, and the other its ſtrong ? TI cannot con- 
ceive what anſwer he could make; and that alone 
is ſufficient to cauſe this opinion of the exiſt— 
ence of two ſeeds in cach ſex to be re— 
jected. | 

In the above mode then, according to him, the 
formation of the fœtus is made. The ſeminal li- 
quors at firſt mix in the matrix, where they thicken 
by the heat of the body of the mother ; the mixture 
receives and attracts the ſpirit of the heat, and when 


11 
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it is quite filled, the too hot ſpirit flies out, and the 
reſpiration of the mother ſend a. colder ſpirit in, and ſo 
alternatively there enters and goes out a cold and hot 
{pirit into the mixture, which gives life and caules a 
pellicle to grow on the ſurface of the mixture which 
then takes a round form, becauſe the ſpirits acting 
from the middle as a center, extends it equally on 
all tides. I have ſeen, ſays this great man, a 
foetus of fix days; it was a ball of liquor ſurrounded 
with a pellicle ; the liquor was of a reddith colour, 
and the pellicle was ſpread over with ſome ſanguinary 
and others white; in the midſt of which was 
a {mall eminence, which I have thought to be the 
umbilical veſſels by which the foetus receives the ſpi- 
rit of the mother's refpiration and the nutriment. B 
degrees another pellicle is formed, which ſurrounds 
and is like the firſt : the menſtrual blood which is 
ſuppreſſed, abundantly ſupplies it with nutriment, and 
this blood which the mother furnithes the foetus, coa- 
gulates by degrees and becomes fleth ; this fleth arti- 
culates ittelf in proportion as it grows, and it is the 
{pirit which gives the fleſh its form. Hach part now 
takes its proper place; the ſolid parts go to their 
reſpective fituations, and the fluid to theirs : each 
matter ſeeks that which is. like it, and the fœtus is at 
length entirely formed by theſe cauſes and theſe 
means. 

'This ſyſtem is not ſo obſcure and more reaſonable 
than that of Ariftotle, becauſe Hippocrates endeavours | 
to explain the particular matter by particular rea- 
ſons; and does not borrow from the philoſophy of his 
time but one ſingle principle, which is, that cold and 
heat produces ſpirits, and that thoſe ſpirits have the 
power of ordering and managing matter. He has 
viewed generation more like a phyfician, than a 
philoſopher. Ariſtotle has explained it more like 
a metaphyticiaa than a naturaliſt, which makes the 
defects of Lippacrates's ſyſtem particular and leſs ap- 

parent, 
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parent, whereas thoſe of Ariſtotle's ſyſtem are gene- 
ral and evident errors. 

Theſe two great men have each had their follow- 
ers; almoſt all the ſcholaſtic philoſophers by adopting 
Ariſtotle's philoſophy, have alſo received his ſyſtem 
of generation. Almoſt every phyfician has fol- 
lowed Hippocrates's opinion, and ſeventeen or eigh- 
teen centuries have paſſed without any thing new 
having been ſaid on the ſubject. At laſt, at the re- 
ſtoration of ſciences, ſome anatomiſts turned their 
eyes on generation, and Fabricius Aquapendente was 
the firſt who made experiments and obſervations on 


the foundation and growth of the eggs of a pullet. 


The following is the fubſtance of his obſervation. 

He diſtinguiſhed two parts in the matrix of a hen, 
the one ſuperior and the other inferior; the ſuperior 
he calls the Ovaria. This is properly no other than 
a cluſter of ſmall yellow eggs of a round form, as 
they varied in fize from the bigneſs of a muſtard- 
ſeed to that of a large nut or medlar. Theſe 
{mall eggs hang to each other, and form a body 
which reſembles nearly a bunch of grapes or rai- 


ſons ; they hold together by one common ee as 


the ſeed is faſtened to the grape. The 1malleft of 
theſe eggs are white, and they take another colour in 
proportion as they increaſe. 

Having examined theſe yolks of eggs after the 
communication of the cock with the hen, he did not 
perceive any remarkable difference : he did not per- 
ceive the ſeed of the male in any one of theſe eggs: 
he ſuppoſed that every egg, and the ovary itlelf, be- 
came fruitful by a ſpirituous emanation, which came 
from the ſeed of the mals; and he ſays, that it is 
in order for this fecundating ſpirit to keep the ber- 


ter, that nature has placed at the external. orifice of 


a bird's womb a kind of net-work or membrane, 
which permits, like a valve, the entrance of this ſe- 
minal ſpirit into theſe kinds of birds or towls where 


there 
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there is no intromiſſion, and that of the genital mem- 
ber in thoſe kinds, where there is intromiſſion; but 
at the ſame time this valve which cannot open itſelf 
from within, prevents this liquor and ſpirit which it 
contains from re- iſſuing or evaporating. 

When the egg is looſened from the common pelli- 
cle, it deſcends by degrees, by a winding paſſage 
into the internal part of the matrix. This patlage is 
filled with a liquor nearly fimilar to the white of an 
egg: it is alſo in this part that the eggs begin to be 
furrounded with this white liquor, with the membrane 
which contains it, with two ligaments (chalazez) which 
paſſes over the white, and is connected with the yolk, 
and even with the ſhell, which 1s laſt formed in a 
very thort time, and only juſt before they are laid. 
Theſe things, according to Fabricius, is the part of 
the egg fecundated by the ſeminal ſpirit of the male; 
and it is there where the fœtus begins to be corporifi- 
ed. The egg is not only the true matrix, that is to 
ſay, the place of the formation of the fowl; but it 
is from the egg all generation depends. The egg 
produces it as the agent ; it ſupplies it as matter, or 
as the organ and the inſtrument : the ligaments are 
is the ſubſtance of formation ; the white and the yolk 
are the nutriment, and the ſeminal ſpirit of the male 
is the efficient cauſe. This ſpirit communicates to 
the ligaments an alterative faculty at firſt, afterwards.a 
formative quality, and at laſt an augmentative qua- 
lity, &c. 

Te obſervations of Fabricius d' Aquapendente, 
have not given us, as we find, a very clear 
explication of generation. Nearly at the ſame time 
as this anatomiſt was employed in theſe reſearches, 
that is to ſay, towards the middle and end of the 
ſixteenth century, the famous Aldrovandus (fee his 
ornithology) alſo made obſervations on eggs : but as 

arvey very judiciouſly obſerves, page 43, he ſeems 
to have followed Ariftotle much cloſer than experi- 
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ence. The deſcriptions he gives of the chicken in 
the egg, are not exact, Volcher Cotter, one of his 
ſcholars, ſucceeded much better in his enquiries than 
his maſter, and Pariſanus, a phyſician of Venice, 
having alſo Jaboured on this ſubject, they have 
each given a deſcription of the chicken in the egg, 
which Harvey prefers to every other. 

This famous anatomiſt to whom we are indebted 
for ſetting the circulation of the blood in a clear 
light, has compoſed a very extenſive treatiſe. on ge- 

neration ; he lived at the beginning and towards the 

middle of the laſt century, and was phyfician to 
Charles I. of England. As he was obliged to follow 
this unfortuaate prince in his diſgrace, he loſt what 
he had written on the generation of inſects, among 
his goods and other papers, and he compoſed what 
he has left us on the generation of birds and quadru- 
pedes from his memory. I ſhall relate his obſerva- 
tions, his experiences and his ſyſtem. 

Harvey pretends that man and every animal pro- 
ceed from an egg, that the firſt produce of concepti- 
on in viviparous animals is a kind of an egg, and 
that the only difference is between viviparous 
and oviparous animals, is, that the foetus of the firſt 
take their origin, acquire their growth, and arrive at 
their entire expanſion in the matrix; whereas the 
foetus of oviparous animals take their firſt origin in the 
body of the mother, where they are then only eggs, 
and it is only after they have quitted the bo- 
dy of the mother, that they really become feetus's : 
and we muſt remark, he ſays, that in oviparovs ani- 
mals, ſome hold their eggs within themſelves till 
they are perfect, as birds, ſerpents, and oviparous 
quadrupedes : others lay their eggs before they are 
perfect; as ſcaly, cruftaceous, teſtaceous and 0- 
ther ſth. The eggs which theſs animals depe fit, are 
only the principles of real eggs ; they acquire bulk 
and ſubſtance ſrom the membranes, and the whole | by 
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attracting to themſelves the matter which ſurrounds 
them, which they convert into nutriment. It is the 
ſame, adds he, with infects, for example, and cater- 
pillars, which according to him, only form imperfect 
eggs, which ſeek their nutriment, and at which at 
a ttared time arrive to the ſtate of chryſalis, which is 
an imperfect egg. There is alſo another difference in 
oviparous animals; for fowls and other birds have 
eggs of different ſize, whereas fiſh, frogs, &c; who 
lay them before they are perfected, have them all of 
the ſame ſize; he only obſerves, that in pigeons 
who only lay two eggs, all the ſmall eggs which re- 
main in the ovary are of the ſame fize, and there is 
only the two which are laid that become ſo much 
bigger than the reſt, whereas in poultry they are of 
all zes, from the almoſt invifible atom to the ſize of 
a medlar. He alſo obſerves, that in cartilaginous 
fith, as in the thornback, there are only two eggs 
which increaſe and come to maturity at the ſame 
time they deſcend from the matrix, and thoſe which 
remain in the ovary are, like thoſe in fowls of differ- 
ent fizes. He ſpeaks of having ſeen upwards of one 
hundred in the ovary of a thornback. | 

He afterwards makes us an anatomical expoſition of 
the parts of generation of the fowl, and he obſerves 
that in all birds the fituation of the oritice of the 
anus and vulon 1s contrary to the ſituation of thoſe 
parts in other animals : birds have, in fact, the anus 
before and the vulva behind“, and with reſpect to 
the hen and the cock, he pretends that the animal has 
no rezard, although the gander and the drake have 
them very apparent: the oftrich eſpecially, has one 
of the fize of the tongue of a ſlag, or that of a ſmall 
ox: he ſays therefore there is no intromiſſion, but 
only a ſimple touch, an external friction of the parts 
of the cock and the hen; and he ſuppoſes that in all 
ſmall birds, as in ſparrows, they only join for ſome 

Voi. IV. A a mo- 
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moments, and there is no intromiſſion nor real copu- 
lation. 

Hens produce eggs without the cock, but in a ver 
ſmall number, and theſe eggs although perfect, are. 
unfruitful: he does not ſuppote, as is the opinion of 
country people, that two or three days cohabitation 
with the cock, the hen is fecundated ſo greatly that 
all the eggs ſhe lays within the year are truitful ; he 
only ſpeaks of having experienced this on a hen ſe- 
perated from a cock for twenty days, the eggs of 
which he found fecund, like thoſe which had before 
been laid. While the egg is faſtened to its pellicle, 
that is to ſay, to the common branch, it derives its 
nutriment- by the veſſels of this common pellicle ; but 
as ſoon as it is looſened from it, it derives it by in- 
tuſſuſception from the white liquor which fills the paſ- 
ſages in which it deſcends, and all, even to the ſhell 
is formed by this mode. 
The two ligaments (Chalazz) which Aquapendente 
looks on as the ſhoot on the part produced by the 
ſeed of the male, is found as well in the infecund 
eggs which the hen produces without the communi- 
cation with the cock, as in thoſe which are formed ; 
ind Harvey very judiciouſly remarks, that thoſe parts 
of the eggs do not proceed from the male, and are 
not thoſe which are fecundated : the fecundated part 
of the egg is very ſmall ; it is à little white circle 
which is on the membrane of the yolk, which forms 
there a ſmall ſpot, like a cicatrix about the ſize of a 
{mall pea. It is in this little ſpot where fecundation 
is formed ; it is there where the chicken muſt be 
hatched ; every other part of the egg are only made 
for that. Harvey alſo remarks, that this little cica- 
trix is found in every fecund and infecund egg, and 
ſays, that thoſe who think it is produced by the ſeed 
of the male, are deceived, It is of the fame fize and 
form in freſh eggs, and in thoſe which have been 
kept a long time: but when we would hatch them, 
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and when the egg receives a ſufficient degree of heat, 
either by the hen who is on it, or by the means of an 
oven or dung, we preſently ſee this ſmall ſpot in- 
creaſe and dilate nearly like the fight of the eye. 


This is the firſt change which happens at the end of 


{ſome hours heat or incubation. 


When the egg has thus undergone a proper warmth 
for twenty-four hours, the yolk, which was before in 
the center of the ſhell, approaches nearer to the broad 
end : the watery part of the white, is in ſome mea- 
ſure evaporated through the ſhell, and the groſſer 
part ſinks to the ſmaller end. The cicatricula or 


ipeck, which is in the middle of the yolk, turns to- 


wards the part of the broad end, and ſeems to adhere 
to the membrane there: this ſpeck is then about 
the bigneſs of a ſmall pea, in the middle of which a 
white ſpeck is deſcribed, and many concentrical cir- 
cle of which this point ſeems to form the centre. 

At the end of twenty-four hours theſe circles are 
more viſible and larger; the ſtreak alſo appears con- 
centrically divided by theſe circles into two, and 
ſometimes into three parts of different colours ; there 
is alſo a ſmall protuberance in the external part, and 
it has nearly the appearance of a ſmall eye, in the 
pupil of which there is a ſmall point, or a little 
cataract ; between theſe circles a clear liquor is con- 
tained by a very delicate membrane: this liquor 
ſeems to me a depuration from the white of the egg, 
and the ſpeck appears now to be placed more in the 
white than in the yolk, On the third day, this tranſ- 
parent liquor increaſes internally, as well as the ſmall 
membrane which ſurrounds it. The fourth day a 
ſmall ſtreak of purple-coloured blood 1s obſerved at 
the circumference of the ſpeck or ball, at a little 
diſtance from the centre of which, a point may be 
ſeen, likewiſe of a blood colour, and which pal- 
pitates. It appears like a ſmall ſpark at each diaſtole, 


and diſappears at each ſyſtole ; from this animated 


ſpeck 


"Irv 
* 


Re nb ao 
i ESTES ES 
. $4 * 2 by 
<2 


AA 5. 
* Sano & 


= ; 
- — 
«ag. 1 
a 


2 


% 


193 NATURAL HISTORY. 


ſpeck iſſue two ſmall blood veſſels, which theſe 
ſmall veſſels throw out branches into this liquor, 
all of which come from the ſame point, nearly 
in like manner as the roots of a tree ſhoot 
from the trunk. | 

Towards the end of the fourth day, or at the 
beginning of the fifth, the animated ſpeck is already 
ſo much encreaſed as to appear like a ſmall veficle 
filled with blood, which it alternatively attracts and 
repels, In the ſame day this veſicle very diſtinctly 
appears to divide into two parts like two veſicles, 
which alternatively impel the blood and dilute, and 
ſo likewiſe alternatively repel the blood and contract. 
Around the ſhorteſt ſanguinary veſſel which we have 
ſpoken of, a kind of cloud is ſeen, which although 
tranſparent, renders the ſight of this veſſel more 
obſcure; this cloud now 1s conſtantly growing 
thicker, and more attached to the root of the blood- 
veſſel, and appears like a ſmall globe, which hangs 
from this veſlel; this ſmall globe lengthens and 
divides into three parts, one of which 1s orbicular, 
and larger than the other two; the head and eyes 
now begin to appear, and at the end of the fifth day, 
the place for the vertebra is ſeen in the remainder 
part of this globe. 

The fixth Gay the head 1s ſeen more clearly, with 
its two cyc-balls; the outlinesof the eyes now appear, 
the wings and thighs lengthen, and the liver, lungs, 
and beak, are diſtinctly obſerved ; the foetus now 
begins to move and extend its head, although it has 
as yet only the internal viſceres, for the thorax, ab- 
domen, and all the external parts of the fore part of 
the body, is wanting to it : at the end of this day, 
or at the beginning of the ſeventh, the toes appear, 
the foetus opens and moves its beak, and the anterior 

arts of the body begin to cover the viſceras; the 
ſeventh day the chicken 1s entirely formed, and 
what happens to it afterwards, till it comes out of 


the 


- 
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the egg, is only an expanſion of every part it 
has acquired within theſe firſt ſeven days; at the 
fourteenth or fifteenth day the feathers appear, and 
at the twenty-firſt, it breaks the ſhell with its beak, 
and procures its enlargement. 

From theſe obſervations of Harvey, it appears, 
that every part has been made with the greateſt ex- 
actneſs; nevertheleſs, we ſhall point out how im- 
perfect they are, and that there is a great appearance 
that he has fallen himſelf into the error which he 
reproaches others with, to have made his obſervation 
in the mode of a miſ-founded hypotheſis, and in the 
idea of Ariſtotle, that the heart was the animated 
ſpeck which appeared the firſt, but before we give 
our judgment on this matter, it is but juſt to give 
an account of his other obſervations and of his 
ſyſtem, 

It is well known that Harvey has made his ob- 
ſervations on a great number of hinds and does; they 
receive the male towards the middle of September ; 
a few days after copulation the horns of the ma- 
trix becomes thicker, and at the ſame time, 
and in each of the cavities of the horns of 
the matrix, five carunculas, appear towards the 
the twenty-fixth or twenty- eighthof the above month, 
the matrix thickens ſtill more, the five carun- 
culas ſwell, and then they are nearly of the ſhape 
and ſize of a nurſe's nipple; by opening them, an 
infinity of ſmall white ſpecks are found. Harvey 
pretends to have remarked, thar there was not then, 
no more than in the time immediately after copu- 
lation, any alteration or change in the ovaries or 
teſticles of theſe females, and that he has never ſeen 
nor been able to find a fingle drop of the ſeed of the 
male in the matrix, although he has made many 
obſervations and reſearches to diſcoyer if there were 
any entered therein, | 


Towards 
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Towards the end of October, or the beginning of 
November, when the females ſeperate from the 
males, the thickneſs of the horns of the matrix begin 
to diminiſh, and the internal ſurface of their 
cavity tumifies and inflames, the internal touch, 
and appear together; the carunculas ſubſiſt, and 
the whole is ſo ſoft, that we cannot touch it, and 
reſembles the ſubſtance of the brain. Towards 
the thirteenth or fourteenth of November, Harvey 
ſays, that he perceived filaments, like the threads of 
a ſpider's webb, which traverſed the cavities of the 
horns of the matrix, and the matrix itſelf ; theſe 
filaments ſhoot out from the ſuperior angle of the ma- 
trix, and by their multiplication form a kind of mem- 
brane, or their tunic. A day or two after this tunic, 
or pouch, is filled with a white aqueous and glutinous 
matter ; this part only adheres to the matrix by a 
kind of mucilage, and in the third month this porch 
contains an embryo about two inches long, and ano- 
ther internal porch called the amnios, entering a 
a tranſparent and cryſtalline liquor, in which the 
foetus ſwims ; this was at firſt but an animated ſpeck, 
like as in the egg of a fowl, and all the reſt is 
performed in the manner related before of that 
animal; the only difference is in the eyes which ap— 
pear much fooner in the fowl than in viviparous 
animals, the animated ſpeck appears towards the 
nineteenth or twentieth of November in the morn- 
ing, or the morning after which the oblong body 
appears, which contains the body of the foetus ; 
fix or ſeven days after, it is ſo much formed, as the 
fex and limbs may be diſtinguiſhed, bur the heart 
and viſcera are yet uncovered, and it is two days 
more before the thorax and the abdomen covers 
them, which is the laſt work and completion of the 
edifice. | 

From theſe obſervations, as well on hens as on hinds 
and does, Harvey concludes, that all female —__ 
nave 
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have eggs, that in theſe eggs a ſeperation of a tranſ- 
parent and cryſtalline liquor is made, contained by 
a tunic (the amnios), and that another external 
tunic (the chorion) contains the remainder of the 
liquor of the egg, which ſurrounds 1t entirely ; 
that in the cryſtalline liquor, the firſt thing which 
appears is the fanguinary and animated ſpirit; in a 
word, that the commencement ot the formation of 
viviparous animals, is made after the ſame manner 
as oviparous, and explains the generation both of 
one and the other as follows: 

Generation is the work of the matrix, in which 
the ſeed of the male never enters; the matrix con- 
ccives the fœtus by a kind of contagion, which the 
male liquor communicates to it, nearly as the mag- 
net communicates its magnetic virtue to ſteel ; this 
maſculine contagion not only acts upon the matrix, 
but even communicates with all the femine body, 
which is wholly fecundated, as in all the female 
body there is only the matrix which has the faculty 
of conceiving the foetus, as the brain has the ſole 
faculty of conceiving ideas, and theſe two con- 
ceptions are made in the ſame manner; the ideas 
conceived by the brain are like the images of objects 
it receives by the ſenſcs; the fœtus, which is the idea 
of the matrix, is like that which produces it, and 
this is the reaſon that a child has a reſemblance to 
its father, &c. 

I ſhall be cautious of following this anatomiſt any 
farther ; what I have mentioned 1s ſufficient for to 
judge of his ſyſtem ; but we have ſome important 
remarks to make on this ſubject ; his obſervations, 
as he has given them, may impoſe on ſome, and he 
has repeated them a number of times ; from his 
words, it might be imagined that he uſed every ne— 
ceſſary precaution, and had ſeen all he writes upon, 
and obſerved them with the greateſt accuracy, Ne- 
vertheleſs, I perceived both uncertainty and ob- 


ſcurity 


292 NATURAL HISTORY. 


ſcurity to reign therejn ; his obſervations are related 
chiefly on memory ; that although he often ſays the 
contrary, that Ariſtotle has been his guide more 
than experience; for allowing him all he ſays, he 


| has only ſeen in eggs what Ariſtotle has before-men- 
tioned, and has not made more obſervations than he 


did; moſt of thoſe which may be dzemed eſſential, 
had been made before him, of which we ſhall be 
perfectly convinced, it we pay a little attention to 
what follows : 

Ariſtotle knew that the ligaments (Chalazæ) are 
of no ſervice to the generation of the chicken in 
the egg. Quæ ad principium lutei grandines herent, 
nil conferunt ad generationem, at quidam ſuſpicuntur 
(Hiſt. Anim. lib. vi. cap. 2.) Pariſanus, Volcher 
Cotter, Aquapendente, and others, have remarked 
the cicatricula as well as Harvey ; Aquapendente 
ſuppoſed it of no uſe; but Pariſanus pretended, 
that it was formed by the ſeed of the male, or, 
at leaſt, that the white ſpeck, which 1s obſerved 
in the middle of the cicatricula, was the ſeed of 
the male which would produce the chicken. 
Eſique (he ſays) illud galli ſemen alba & tenuiſnima 
tunica obductum, quod ſubſeal duabus communibus titi 
ovo membranis, &c. Therefore, the only diſcovery 
which here properly belongs to Harvey, is his 
having obſerved, that this cicatricula is found as 
well in infecund eggs as in thoſe which are fe— 
cund : for others had obſerved, like him, the di- 
latation of the circles, the growth of the white 
ſpeck ; and it even appears, that Pariſanus had 
ſeen it all much better than he has : this, there- 
fore, is all which happens the two firſt days of 
inurbation, according to Harvey. What he ſays 
of the third day, may be faid to be only a re- 
petition of Ariſtotle's words (Hiſt. Anim. - lib. v1. 
cap. 4.) „ Per id tempus aſcendit jam vetellus 


« ad ſuperiorem partum ovi auctiorem, ubi & 
8 «© prin- 
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ce principium ovi eſt & fœtus excluditur; corque 
ce ipſum apparet, in albumine ſanguinei puncti, 
« quod punctum ſalit, & mover ſeſe inſtar quaſi 
c animatum; ab eo meatus venarum ſpecie duo 
“ ſanguinei pleni, flexuoſi, qui, creſcente faztugni, 
ce feruntur in utramque tunicam ambientem, ac. 
% membrana ſanguineas fibras habens eo tempore 
cc albumen 3 {ub meatibus illis venarum ſimi- 
6 libus; ac paulo poſt diſcernitur corpus puſil- 
ce lum initio, ommino & candidum, capite con- 
e ſpicuo, atque in eo ooulis maxime turgidis qui 
« diu fic permanent, ſero enim parvi tuint ac 
« confidunt. In parte autem corporis inferiore, 
ce nullum exſtat membrum, per initia, quod re- 
6 ſpondeat ſuperioribus. Meatus autem illi qui 
* corde prodeunt, alter ad circumdamtem, 
«© membranum tendit, alter ad lutem, officio um- 
“ bilici,” | 

Harvey attacks Ariſtotle, for ſaying, that the 
yolk of the egg aſcends towards the ſharpeſt or 
ſmall end of the egg; and on that alone this 
anatomiſt concludes, that Ariſtotle had not ſeen 
any thing which he relates on the formation of 
the chicken in the egg, but had only been well 
informed of circumſtances, and apparently had re- 
ccived them from ſome good obſerver of Nature, 
I ſhall remark, that Harvey was wrong in thus 
reproaching Ariſtotle, and in aſſerting, that the 
yolk always aſcends towards the broad end of the 
egg, for that depends only on the poſition of the 
egg during the time it is hatched, The yolk al- 
ways aſcends to the uppermoſt part, as being 
lighter than the white; and if the broad end is un- 
dermoſt, the yolk will aſcend towards the ſmall 
end; as, on the contrary, it the ſmall end is un- 
dermoſt, tne yolk will riſe to the broad end, 
William Langley, a phyſician, at Dort, who has 
made obſervations on hatched eggs in 1633, fit- 
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teen or twenty years after Harvey, was the firſt 
who made this remark, Se Will. Langley cb- 
ſerv. editæ a. juſto Schradero, Amſt. 1674. The ob- 
ſervations of Langley only began twenty-four hours 
aftet incubation, and they teach us little more than 
thoſe of Harvey. | 
But to return to the paſſage we have quoted, 
we ſce that the criſtalline liquor, the animated 
ſpeck, the two membrancs, the two blood veſſels, 
Ke. are given by Ariſtotle preciſely as Harvey 
has ſcen them. This anatomiſt alſo pretends, that 
the animated ſpeck is the heart, that this heart 
is formed the ft of all, and that the viſcera and 
other parts are joined afterwards to it : all this 
has been ſpoken of by Ariſtotle, has been ſeen 
by Harvey, and nevertheleſs it is not all con- 
formable to truth: we need only, to be affured 
of it, repeat the ſame obſervations on eggs, or 
only read with attention thoſe of Malpight (Mal- 
piglii pullus in ev) which have been made about 
thirty-five or forty years after thoſe of Harvey. 
This excellent obſerver of Nature has examined 
with attention the cicatricula, which is, in fact, 
the eſſential part of the egg; he has found this 
cicatricula to be large in all fecund eggs, and 
{mall in thoſe which are infecund; and having 
examined this cicatricula in new laid eggs, and 
which had not been hatched, he diſcovered, that 
the white ſpeck ſpoken of by Harvey, and which, 
according to him, becomes an animated ſpeck, is 
a ſmall pouch or ball which ſwims in a liquor 
incloſed by the firſt circle, and in the middle of 
this ball he obſerved the embyro; the membrane 
of this ſmall pouch, which is the amnios, being 
very thin and tranſparent, permitted him eafily 
to fee the fœtus it ſurrounded. Malpight, with 
reaſon, concludes from this firſt obſervation, that 
the ſactis exiſts in the egg, before even it has 
been 
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been hatched, and that its firſt outlines are 
very ſtrong. It is not neceflary to point 


out here how oppoſite this experimerf is to the 


opinion of Harvey, and even to his obleryations; 
for Harvey ſaw nothing of a form, or outlines, 
for the two firſt days of incubation z and it is the 
third day before the fign of the fœtus appears, 
which, according to him, is the animated ſpeck 
of Nature; whereas, according to Malpighi, the 
outlines of the. fœtus exiſt in the egg before it 
has been hatched ; a thing which, as we obſerve, 
is quite different, and is, in fact, of infinite con- 
ſequence, as well for itſelf, as for the inductions 
which muſt be drawn for the explanation of ge- 
neration. 

After being aſſured of this important matter, 
Malpighi has examined with like attention the 
cicatricula of infecund eggs which are produced 
by the hen without any communication with the 
male, This cicatricula, as I have ſaid, is ſmaller 
than that which is found in the fecund egg: it 
has often irregular circumſcriptions, and a web 
which ſometimes is different in the cicatricula's 
of different eggs: pretty nigh its center, beſides 
the ball which incloſes the foetus, there is a glo- 
bular body like a mole, which does not contain 
any thing organized, and which, being open, does 
not preſent any thing different from the mole 


itſelf ; nothing formed or arranged, but only this 


mole has appendixes which are filled with a very 
thick juice, but tranſparent ; and this unſhapen 
inaſs is ſurrounded with many concentrical circles. 

After fix hours incubation the cicatricula, a 
vital ſpeck, is confiderably dilated, The ball 
formed by the amnios membrane is eaſily diſco- 
vered 1n the center, filled with a liquor, in the 
midſt of which the head of the puilet joined to 
the back-bone 1s diſtinctly ſeen floating. In about 
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ſix hours more the little animal is ſeen more 
diſtinctly; the head and the vertebræ of the back 
become very apparent: theſe preparations are all 
cncreaſed in fix hours more, when the head is 
grown larger, and the ſpine lengthened ; and at 
the end of twenty-four hours incubation, the neck 
begins to lengthen, the vertebre of the back 
appears of a white colour, and the head to turn 
to one fide, The vertebræ are diſpoſed on 
the two ſides of the middle of the ſpine, like 
{mall globules, and almoſt at the ſame time the 
ſmall wings, head, neck, and breaſt, lengthens. 
After thirty hours, nothing new appears, but ever 
part of the little animal is conſiderably encreaſed, 
eſpecially the annios membrane. Around this mem- 
brane the umbilical veflels are ſcen of. a darkiſh 
colour. At the end of thirty-cight hours, the 
chicken being grown much larger, ſhews its head, 
in which are diſtinguiſhed three veſſels ſurrounded 
with membranes, which alſo eover the back bone, 
but the vertebræ are ſeldom ſeen. At the end of 
torty hours, continues Malpighi, it was wonderful 
to ſee the chicken alive, floating in the liquor; the 
back-bone was thickened, the head was turned on one 
tide, the veſicles of the brain were leſs apparent, and 
the firſt outlines of the eyes appeared, the heart 
beat, and rhe circulation of the blood was already 
begun. Malpighi then gives the deſcription of the 
vetlels and courſe of the blood, and reatonably ſup- 
poles, that though the heart does not beat before 
thirty-eight or forty hours incubation, it ſtill exiſted 
before that time, like the other parts of the chicken, 
and by examining the heart ſeparate from the reſt, 
in a dark room, he diſcovered not the leaſt glimpſe 
of light to proceed from it, as Harvey infinuates. 
At the end of two days the ball, or amnios mem- 
brane is ſeen filled with a plentiful liquor, in which 
floats the chicken ; the head, compoled of veſicles, 
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is turned on one fide ; the back-bones and the ver- 
tebræ are lengthened ; the heart, which then hangs 


out of the breaft, beats; for the humour which 


contains it is impelled into the ventricles of the 


heart; from thence into the arteries, and after- 


wards into the umbilical veſſels. He remarks, 


that having then ſeparated the chicken from 
the white of the egg, the motion of the heart fill * 
continues, and remains a whole day. After tuo 


days and fourteen hours, or fixty hours of incubation, 
the chicken, although == ſtronger, remains with 
its head bent downwards 1n. the liquor contained by 


the amnios ; the veins and arteries were ſeen, Which 


moiſtened the veſicles of the brain; the lineaments of 
the eyes, and the fpinal marrow were ſeen ex'endin 


the length of the vertebræ, and the whole body of 
the chicken was ſurrounded with a part of this liquor, 


which had then taken a greater confiſtency than the 
reſt, 

At the end of the third day the head of the chicken 
appears crooked ; beſides the eyes, five veſicles were 
ſeen in the head, filled with a liquid matter, uhieh 


afterwards form the brain ; the firſt outlines of the 


wings and thighs began to be ſeen, and the body 
began to gather fleſh ; the pupil of the eye, and the 
cryſtaline,and vitreous humour were diſcernible. At 
the fourth day the veſicles that go to form the brain, 
approach cach other more and more; the eminences 
of the vertebræ were more prominent, the wings and 
thighs aſſumed a greater ſolidity as they increaſed in 
length; the whole body is covered with a jelly like 
fleſh ; the heart that was hitherto expoſed, was now 
covered up within the body, by a very thin trant- 
parent membrane, and at the ſame time the um- 
bilical veſſels, that unite the animal to the yolk, 
appeared to come from the abdomen. After 
the fifth and fixth days, the veſicles of the 
brain began to be covered over; the ſpinal marrow 


being 
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being divided into two parts, began to take ſolidity - 
and ſtretch along the trunk; the wings and thighs” 
lengthened ; the feet began to ſpread ; the belly 
cloſed up and tumid ; the liver was ſeen within it very 
diſtinctly, not yet grown red, but of a duſky white; 
both the ventricles of the heart were diſcerned beatin 
very diſtinctly; the body of the chicken was covered 
over with a ſkin, and the traces of the incipient fea- 
thers were already to be ſeen; the ſeventh day the head 
appeared very large, the brain wasentirely covered over 
with its membranes; the beak begun to appear betwixt 
the eyes, and the wings, the thighs and the legs, 
had acquired their perfect figure. 

I ſhall not follow Malpighi any farther, as the reſt 
are only a greater expanſion of the parts, which is 
made till the twenty-firſt day, when the chicken 
breaks its ſhell with its beak, though before that 
time it is heard to chirrup in its impriſonment ; the 
heart is the laſt which receives its detigned form, and 
to unite itſelf into two ventricles; for the lungs 
appear at the ninth day, of a whitith colour, and on 
the tenth the muſcles of the wings, and the incipient 
feathers appear; it is eleven days before the arteries 
are ſeen, (which before were at a diſtance from the 
heart) to join it, as the fingers are to the hand, and 


to be perfectly conformable and united by two ven- 
tricles. 


* 


We are now in a condition of judging of the value 
of Harvey's obſervations. There is great appear- 
ance that this anatomiſt did not make uſe of a 
microſcope, which, in fact, was not brought to per- 
fection in his days; as he would not have then aſſerted, 
as he has done, that there was no difference between 
the cicatricule of a fecund egg and that of one that 
is infecund : he would not alſo have ſaid that the 
ſeed of the male produced no akeration in the egg, 
and that it contributed nothing to this cicatricula. He 
would not have affirmed that nothing is perceptible 


till 
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till the ſeventh day, and that what appears the firſt 
day is an animated ſpeck, in which he ſuppoſes the 
white ſpeck to be changed. He would have ſeen that 
this white ſpeck was a ball which contains the whole 
buſineſs of generation, and that every part of the 
foetus are outlines there, the moment the hen has 
connection with the cock. He would alſo have 
learnt, that without this connection it contains only an 
unſhapen mole, which cannot become animated, be- 
cauſe in fact, it is not organized like an animal, and 
that it is only when this mole, which we muſt look 
upon as an aſſemblage of the organical parts of the 
female ſeed, is penetrated by the organical parts of 
the male ſeed : that there reſults from it an animal, 
which is formed at that moment ; but whoſe motion 
is then imperceptible, and only diſcoverable at the 
end of forty days incubation : he would not have aſ- 
ſerted that the 3m 1s formed the firſt, and that the 
other parts are joined to it by juxtapoſition, ſince it is 
evident from Malpighi's obſervations, that the out- 
lines of every part are all immediately formed, but 
that thoſe parts appear in proportion as they dilate: 
on the whole, if he had ſeen, what Malpighi did, he 
would not have affirmed that no impreſſion of the 
male ſeed remains in the egg, and that it was only by 
contagion that they are fecundated, &c. 

It is but juſt alſo to remark, that what Harvey has ſaid 
on the parts of the generation of a cock is not exact; he 
even aſſerts that the cock has no genital member, 
and that there is no intromiſſion: nevertheleſs it is 
certain, that this animal has two yards inſtead of 
one, and that they both act at the ſame time in the 
act of coition, which is at leaſt a very ſtrong com- 
preſſion, if it is not a true copulation with intromiſ- 
ſion (See Reyn. Graeff, page 242),and it is by this double 
organ, that the cock emits the ſeminal liquor into the 
Matrix of the hen, 

Let 


199 


—  —  _—_— - ame t=. 


200 NATURAL HISTORY. 


Let us now compare the experiments made by Har- 
vey on hinds, with thoſe of Graafs on doe rabbits, we 


ſhall find, that although Graaf ſuppoſes, with Har- 


vey, that every animal is produced from -an egg, 
yet there is a great difference in the mode which 
theſe two anatomiſts have obſerved 1n the firſt ſteps 
of formation, or rather of the expanſion, or growth 
of the foetus by viviparous animals. TO: 
After having exerted every effort to eſtabliſh, by 
many reaſons drawn from comparative anatomy, that 
the teſticles of viviparous females are real ovaries. 
Graaf explains how the eggs looſened from the ova- 
ries fall into the horns of the matrix, and afterwards 
he relates what he has obſerved in a rabbit, which 
he has diſſected half an hour after impregnation. 


The horns of the matrix, he ſays, were more red 


than before, but no other change in the reſt of the 
parts : there was allo no appearance of any male 
ſeed, neither in the vagina, matrix, nor horns of the 

matrix. | 1.01 
Having diſſected another fix hours after impreg- 
nation, he obſerved the follicules or the membrane 
covering the eggs contained in the ovary, were be- 
come reddiſh, but found no male ſeed either in the 
ovaries or elſewhere. He. diſſected another twenty- 
four hours after, and remarked in one of the ova» 
ries three, and in the other five folicules that were 
changed; the tranſparency being now become dark and 
reddith + In one diſſected twenty-ſeven hours after 
impregnation, he perceived the horns of the womb 
very ſtrictly to embrace the ovaries. In another he 
opened forty hours after impregnation, he found in 
one of the ovaries ſeven follicules and in the other 
three, that were changed. Fifty-two hours after im- 
pregnation, he found one follicule changed in one of 
the ovaries, and two in another, and having more 
minutely purſued his inquiſition, he opened thele 
follicules and found a glandular matter, in the . 
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dle of which there was a ſmall cavity, where he 
did not remark any particular liquor, which made 
him ſuppoſe, that the tranſparent liquor com- 
monly contained in theſe follicules, and which is, 
he ſays, with its membranes, might have been ſe— 
parated by a kind of rupture; he there ſearched 
after this matter in the paſlages, and in the horns 
of the matrix themſelves, but he found none, and 
only perceived, that the internal membrane of the 
horns of the matrix was very much ſwelled, In 
another, diſſected three days after impregnation, 
he obſerved the ſuperior extremity of the 
paſſage which communicates with the . horns 
of the matrix, ſtrictly to embrace the ovaries ; 
and having ſeparated it, he obſerved three 
follicules much longer and harder than be— 
fore; and having ſtill continued his reſearches in 
the paflages we have ſpoken of, he found in the 


right paſlage one egg, and in the right horn of 


the matrix two more, not bigger than a grain 
of muſtard ſeed : thoſe little eggs were each in- 
cloſed in the double membranes, the inner parts 
being filled with a very hmpid liquor. Havin 
examined the other ovary, ne found four folli- 
cules that were changed, but out of theſe, there 
were three which had a little liquor within them; 
whereas the fourth was of a darker colour, and 
contained no liquor at all, which made him judge, 
that the egg is ſeparated from this laſt follicule, 
Having ſtill purſued his enquiries, he found an 
egg in the ſuperior extremity of the horn, and 
this egg was exactly like thoſe he had diſco- 
vered in the right horn. He ſays, that the eggs 
which are ſeparated from the ovary, are ten times 
ſmaller than thoſe which are faſtened to it; and 
he thinks, that this difference is occaſioned, from 
the eggs incloſing, when they are in the ovaries; 
another matter, which 1s the glandular ſubſtance, 
Vol. IV. Ce he 
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he remarked in the follicules. We ſhall preſently 


fee how remote this opinion 1s from truth, 


Four days atter impregnation, he opened ano- 


ther, and found in one of the ovaries four, and 


in the other three follicules, emptied of their 
eggs; and in the horns correſponding to theſe, 
he found an equal number of eggs. Theſe eggs 
were larger than the firſt that he found three days 
after impregnation, and ſomewhat of the ſize of 
a ſparrow ſhot. He alſo remarked, that the in- 


ternal membrane in theſe eggs was ſeparated from 
the external, and that it appeared like a ſecond 


egg in the firſt, In another, diſſected five hours 
afrer impregnation, he found fix empty follicules 
in the ovaries, and as many eggs in the matrix, 
to which they adhered lo little, that they might 
be blown about with the breath : theſe eggs were 
about the ſize of duck-ſhot, and the internal 
membrane was much more apparent than before, 
In fix or ſeven days, theſe eggs were found of 
the ſize of a pillol bullet, each covered with its 
double membrane, and theſe much more diſtinct. 
than before ; and within this membrane, he per- 
ccived only a very limpid liquor. In cight days, 
he found in the matrix tumors, or cells, which 
contained the eggs, but they were very adherent ; 
for he could not looſen them. In nine days, 
the cells which contained the eggs were greatly 
increaſed, and in the inner parts of the eggs 
he ſaw the internal membrane containing a lim- 
pid liquor, but it now had got a light cloud 
floating upon it. In ten days, this cloud began 
to thicken and to form an oblong body of the 
figure of a little worm. At laſt, on the twelfth 
day after impregnation, the figure of the cmbryo 
was diſtin&ly to be perceived, which two days 
before only preſented the figure of an oblong 
body; it was even iv apparent, that the parts 

were 
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were to be diſtinguiſhed. In the region of the 
breaſt he perceived two ſanguinary ſpecks, and two 
others that appeared whitiſh; and in the abdo- 
men a mucilaginous ſubſtance, ſomewhat reddiſh. 
Fourteen days after impregnation, the head of the 


embryo was become large and tranſparent, the 


eyes prominent, the mouth open, and the rudi- 


ments of the ears beginning to open ; the back- 
bone, of a whitiſh colour, was bent towards the 
breaſt; two blood veſſels came from cach fide, 
whoſe ramifications run along the back, and as 
far as the feet: the two bloody ſpecks being 
now conſiderably increaſed, appeared to be no 
other than the ventricles od the heart, By the 
fide of theſe two bloody ſpecks, two whitiſh ſpccks 
appeared, which were the rudiments of the lungs. 
In the abdomen, the outlines of the liver were 
ſcen of a reddiſh colour, and a little intricate 
maſs, like a ravelled thread, diſcerned, which was 
the ſtomach and inteſtines. After this the pro- 
ceſs was no more than a growth and expanſion 
of every part till the thirty-firſt day, when the 


rabbit brought forth her young perfectly and com- 


pletely formed. 
From theſe expcriments, Graaf concludes, that 


all viviparous females have eggs; that theſe eggs 


are contained in the teſticles, called ovaries; chat 
they cannot diſengage themſelves till after they 
have been fecundared by the ſeed of the male: 
and he ſays, that we deceive ourſelves when we 
ſuppoſe, that the eggs of the ovaries of women 
and giris are very often diſengaged : he ſeems of 
opinion, that theie eggs never ſepar ate from the 
ovary n till after their feeundation by the feminal 
liquor of the male, or rather by the ſpirit of this 
liquor; becaule, be ſays, thc glandular ſubſtance, 
by means of which the eggs quit their tollicules, 


is not produced till after an impregnation: he 
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alſo pretends, that all thoſe who have ſuppoſed 
to have ſeen eggs only two or three days im- 
pregnated, yet increaſed in fize, muſt have been 
mikaken ; for theſe eggs remain a longer time in 
the ovary, although tecundated ; and that, inſtead 
of immediately increaſing, they, on the contrary, 
diminiſh even to be ten times jeſs than they were 
before, and that it is only when they are de- 
ſcended from the ovaries into the matrix that 
they begin to take their growth. 

By comparing theſe obſervations with thoſe of 
Harvey's, we ſhall eaſily perceive, that the firſt 
and principal circumſtances have eſcaped him; 
and although there are many errors in the rea- 
foving, and many faults in the experiments, of 

e Graaf, nevertheleſs this anatomiſt, as well as 
Matyiaht has made better obſervations than 
Harvey: they alſo pretty well agree in their ob- 
ſervations, and both are contrary to Harvey: the 
latter had never taken notice of the alterations 
which happen to the ovary; he did not fee the 
{mall globules in the matrix, which contains the 
work of generation, and which Graaf calls Eggs: 
he has not even had a ſuppoſition, that the foe- 
tus could be all in this egg; and though his ex- 
periments gives us exactly what occurs during 
the growth of the foetus, they learn us nothing, 
either of the moment of fecundation, or of the 
firſt developement. Schrader, a Dutch phyſician, 
who has made a very full abſtract from Harvey, 
and who held that anatomiſt in great veneration, 
owned himſelf, that we muſt not put too great a 
reliance in Harvey on many things, and cope 
ally on what he ſays of the fecundative moment 
alſo, that the chicken 1 is, in fact, in the egg before 
incubation, and that it is Joſeph de Aromatoricis 
who firſt obſerved it, &c. See Obſerve. Juſti Schraderi, 
Ant. 1674. As for the reſt, although Harvey has 


pre- 
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pretended, that every animal proceeds from an 
egg, he did not imagine that the teſticles of wo- 
men contained theſe eggs, and has only repeated 
what Ariſtotle has ſaid on this ſubject. The firſt 
who ſpeaks of having diſcovered eggs in female 
ovaries, is Steno: in his diſſection of a female 
ſea-dog, he ſpeaks of having ſeen eggs in the 
teſticles, although this animal is, as is well known, 
viviparous; and he adds, that he does not doubt 
but the teſticles of women are not analogous to 
the ovaries of viviparous animals, whether the 
eggs of women fall in any manner ſoever into 
the matrix, or whether there only falls the mat- 
ter contained in the eggs. However, although 
Steno is the firſt diſcoverer of theſe pretended 
eggs, Graaf claims the merit to himſelf, and Swam- 
merdam has diſputed it with him, even with a 
degree of acrimony ; and ſaid, that Van Horn 
had alſo perceived theſe eggs before de Graaf, 
It is true, we can reproach this laſt with having 
poſitively aſſerted many things which experience 
has found to be falſc, and of having pretended, 
that a judgment may be formed of the number 
of foetus's contained in the matrix, by the num- 
ber of cicatricula, or empty follicules of the ovary, 
which 1s not true, as we may fee by the ob- 
ſervations of Verrheyen, vol. II. chap. iii. Bruſſels 
edit. 1710, and by thoſe of M. Mery, Hiſt. of the 
Academ. 1701, and by ſome of de Graaf's own 
obſervations; where, as we have remarked, there 
are fewer eggs found in the matrix than in the 
cicatrixes on the ovaries. Beſides, we ſhall make it 
appear, that what he ſays concerning the ſepara- 
tion of the eggs, and on the manner in which 
they deſcend into the matrix, is not exact : that 
it is even not true, that thoſe eggs do cxiſt in 
the female teſticles; that they have never yet been 
ſeen; that what is ſcen in the matrix is not an 


egg; 
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egg; and that nothing can be worſe founded than 
the ſyſtems endeavourcd to be eſtabliſhed on the 
obſervations of this famous anatomiſt. 

This pretended diſcovery of eggs in the teſticles 
of females attracted the attention of moſt anato- 
miſts; they, however, only met with veſicles in 
the teſticles of female viviparous animals on which 
they could niake the experiment; but they aid 
not heſitate to look on theſe veſicles as real eggs: 
they gave to the teſticles the name of Ovaries; 
and to the veſicles which they contained, the name 
of Legs. They alſo ſaid, with Graaf, that there 
are eggs of a different ſize in the ſame ovary ; 
that the largeſt in the ovaries of women is not. 
above the fize of a ſmall pea; that they are very 
ſmall in young people of fourtcen or fifteen years 
old; but that age, and the uſe of men, increaſes 
their ſize; that more than twenty may be counted 
in each ovary ; that theſe eggs are fecundated in 
the ovary by the ſpirituous part of the ſeminal 
liquor of the male ; that afterwards they looſen 
and fall off into the matrix, where the tactus is 
formed from the internal fabſtance of the egg, 
and the placenta of the external matter ; that the 
glandular ſubſtance, which does not exift in the 
ovary till after a fecundated copulation, only 
ſerves to compreſs the egg, and to make it quit 
the ovary, &c. But Malpighi, having examined 
things more minutelv, has gone much farther than 
they did; and although he has corrected many 
errors -before they were even received, yet moſt 
phytictans have adoptcd the ſentiment of de Graaf, 
and the anatomiſt we have 1 of, without 
paying any attention to the obſervations of Xlal— 


pight, which, notwithſtanding, are very important, 


and to which his ſcholar Valliſnieri has given a 
great deal of weight. 
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Valliſnieri of all naturaliſts, ſpeaks with the great- 
eſt foundation on the ſubject of generation. He has 
collected all what has been before diſcovered on this 
matter, and having himſelf, after the example 
of Malpighi, made an infinite number of obterva- 
tions, he ſeems to have clearly proved, that the veſi- 
cles found in the teſticles of females, are not eggs 
and that theſe veficles never diſengage themſelves 
from the teſticle, and that they are nothing elſe bur 
the reſervoirs of a lymph or liquor, which muſt con- 
tribute to the generation or foundation of another 
egg, or of ſomething like to an egg, which contains 
the fœtus entirely formed, We thall give an ac- 
count of the experiments and remarks of theſe two 
authors, to whom we cannot pay too much at- 
tention, 

Malpight having examined a great number of 
the teſticles of cows and other female animals; 
affirms to have found veficles of different fizes in 
every one of theſe teſticles, both in young females 
and in thoſe which are adult: theſe veſicles are all 
incloſed by a very thtck membrane, in the inner 
put of which there are blood veſiels, filled with a 

ind of lymph or liquor, which hardens by the heat 
of the fire like the white of an egg. 

In time a firm yellow body grows which 1s ad- 
herent to the teſticle, permanent and increaſes to 
the ſize of a cherry, occupying the greater part 
of the teſticles. This body is compoſed of many 
little angular tubes, whole pofition is irregular : 
it is covered with a tunic fpread over with nerves 
and blood veſſels. The appearance and internal 
form of this yellow body are not always the 
ſame, but they vary according to time. When 
it is not above the ſize of a millet ſeed, it is near! 
globular, and the inner part compoſed of a variega- 
ted network, Very often an external covering 1s 
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obſerved, compoſed of the ſame ſubſtance as the 
yellow body, around the veſicles of the teſticle. 
When the yellow body is become nearly of 
the ſize of a pea, it 1s of the ſhape of a pear, in 
which is a ſmall cavity filled with liquor; when it 
is grown to the ſize of a cherry, it is full of liquor. 
In ſome of theſe yellow ſubſtances, when they are 
increaſed to their full maturity; a ſmall egg with its 
appendices is ſeen near the center, and when they 
have caſt out their eggs they are then empty, and 
reſemble a cavernous paſſage, in which a pin ma 
be introduced, and the cavity which inclofed them 
is then empty and about the ſize of a pea. We 
thall here remark, that Malpighi ſpeaks of having 
ſeen only ſometimes an egg of the ſize of a millet 
ſeed in ſome of theſe yellow ſubſtances; we ſhall 
fee by what .we ſhall ſay in future, that he is de- 
ceived, and that there is never any egg in that ca- 
vity, nor any thing like it. He thinks that the 
ufe of this yellow and glandular ſubſtance that 
nature produces, and renders apparent at a certain 
time, is to preſerve the egg and cauſe it to leave 
the teſticle, and perhaps to contribute towards the 
generation of the egg itſelf ; conſequently, he 
fays, the veſicles of the ovary, which is always 
obſerved there, and which are of different fi- 
zes, are not real eggs, that may be fecundated : 
and theſe veſicles only ſerve for the production of 
the yellow body where the egg is to be formed. 
On the whole, although this ſubſtance is not to 
be found at all times, and in all teſticles, we ne- 
vertheleſs always find the firſt traces of it there, 
and our naturaliſts have found the marks of it in young 
heifers, cows that were with calf, and in pregnant 
women. He concludes reaſonably, that this yellow 
and glandular ſubſtance is not, as Graaf has ſuppo— 
ſed, the effect of fecundation ; but what produces 
the infecund eggs which have the ovary without 
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any communication with the male, and the fecund 
eggs alſo, when there has been any communication; 
from thence theſe eggs fall into the trunks, and all 
the reſt is performed, as Graaf has deſcribed: _ 

Theſe obſervations of Malpighi thew that the 
teſticles of females are not real ovaries, as moſt 
anatomiſts of his time thought, and thoſe of the 
preſent ſtill do; that the veſicles which they con- 
tain are not eggs; that theſe veſicles never leave 
the teſticles to fall into the matrix; and that theſe 
teſticles; like thoſe of the male, are kinds of reſer- 
voirs, which contain a liquor which muſt be looked 
upon as an imperfect ſeed of the female, which 
is perfectionated in the yellow and glandulous bo- 
dy ; fills afterwards the internal cavity; and is 
ſhed when the glandular ſubſtance has acquired its 
full maturity : but before we decide on this impor- 
tant point, we muſt relate the obſervations of Val- 
iſnieri. We ſhall perceive, that though Malpighi 
and Valiſnieri have both made good obſervations 
they have not carried them far enough, nor have 
they drawn any conſequences from them, which 
their obſervations might naturally have produced; 
becauſe, being both prejudiced for the ſyſtem of 
eggs, and of the foetus pre-exſting in the egg, the 
firit thought to ſce the egg in the liquor contained 
in the cavity of the yellow ſubſtance, and the ſe- 
cond having never been able to ſee this egg there, 
yet. thought it was, becauſe it was neceſſar 
for it to be ſomewhere, and that it could not be in 
any other part. SEP 

Valliſnieri begins his obſervations in 1692, on 
the teſticles of a ſow; theſe teſticles are not 
compoſed like thoſe of a cow, ſheep, mare, bitch, 
aſs, goat or woman ; nor like thoſe of a many other 
viviparous females, for they reſemble a {mall bunch 
of grapes, whoſe ſeeds are round and prominent out- 
wardly. Between theſe ſeeds there are ſmaller, 

Vor. IV. 2 D which 
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which are of the ſame ſize as the larger, and which 
only differ becauſe they are not arrived to their 
maturity; the ſeed does not appear ts be ſurrounded 
with one common membrane; they are, he ſays, 
in a ſow, what the yellow ſubſtances are in a cow, 
which Malpighi has obſerved : they are round, of a 
reddith colour, their ſurface ſprinkled over with 
ſanguinary veſſels like the eggs of oviparous ani- 
mals, and all theſe ſeeds together form a maſs 
thicker than the ovary ; we may, with a little ad- 
dreſs, and by dividing the membrane, ſeperate 
theſe grains one by one, and draw them from 
the ovary where they each had their niches, 

Theſe glandular ſubſtances are not abſolutely 
of the ſame colour in every ſow ; in ſome they are 
redder, in others they are clearer, and there are 
ſome of all ſizes from the moſt minute point to the 
feed of a grape. In opening them we find in their 
internal part a triangular cavity, filled with a lymph 
or very limpid liquor, which coagulated by the fire, 
and becomes white like that contained in the veſi- 
cles. Valliſnieri hoped to diſcover the egg in one 
of thoſe cavities, and eſpecially among thoſe which 
were the largeſt, but he did not find it, although he 
fought for it with the utmoſt aſſiduity; firſt in the 
glandulous ſubſtance of the ovaries of four different 
ſows, and afterwards in a number of the ova- 
ries of other animals, but could never diſcover the 
egg which Malpighi aflerts to have met with once 
tie. 

Below theſe glandular ſubſtances the veſicles of 
the ovary are ſeen, which are in a greater or leſſer 
number, in proportion as the glandulous ſubſtances 
are thicker or ſmaller; for in proportion as the 
glandulous ſubſtances increaſe the veſicles diminith. 
Some of theſe veſicles are of the ſize of a lentil, 
and the reſt like a millet ſeed : in crude teſticles 
twenty, thirty, or thirty-five may be counted, but 


when 
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when they are dreſt a greater number are ſeen, 


and they are ſo adherent to the internal part of the 


teſticle, which it is ſo ſtrongly connected to by fi- 
bres and membranous veſſels, that it is impoiſible 
to ſeperate them from the teſticles without a rup- 
ture of one or the other. 

Having examined the teſticles of a ſow which 
had not littered, he found there as in the 
reſt, glandulous bodies, and in their internal parts 
the triangular cavity filled with lymph, but never 
met with the egg, neither in the one nor in the 


other. The veſicles of this ſow which had not lit- 


tered, were in greater number, than thoſe of the 
teſticles of the ſow, which had littered or had con- 
ceived. In the teſticles of another ſow which had 
conceived, and whoſe young were already very 
large, our naturaliſts found two large glandulous ſub- 
ſtances, which were empty and flattened, and the 
others ſmaller which were in their common ſtate. 


Having alſo diſſected many others, he found that 


the number of glandulous ſubſtances was always 
greater than that of the fœtus, which confirms 
the obſervations of Graaf; and we prove, that 
they are not exact in this reſpect, the follicules 
of the ' ovary being =P the glandulous ſub- 
ſtances at preſent ſpoken of, and the number always 
greater than that of the foetus. In the ovaries of a 
young ſow which was but a few months old, 
the teſticles were of a ſuitable fize, and ſprinkled 
with veſſels pretty well tumified ; between theſe ve- 
ſicles we ſee four rifing glandulous ſubſtances in one 
of the teſticles and even more in the other. 

After having finiſhed theſe obſervations on the 
teſticles of women, Valliſnieri repeats thoſe of 
Malpighi on the teſticles of cows, and finds, that 
all what he has ſaid is conformable to truth; 
only Valliſnieri owns, that he has never been able 


to find the egg which Malpighi thought he had 
ſeen 
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ſeen once or twice in the internal cavity of glan« 
dulous bodies; and the repeated experiments that 
Valliinieri relates on the teſticles of the females 
of many other kinds of animals, which he made 
with deſign to diſcover the egg, without ever 
having been able to ſucceed, ſhould have led him 
to doubt of the exiſtence of this pretended egg; 
nevertheleſs, we ſhall find, that, notwithſtanding 
the prejudice he had for the egg ſyſtem, he has 
admitted the exiſtence of this egg which he has 
never ſeen, and that never any one will ſee. We 
may with juſtice ſay, that it is ſcarcely poſſible to 
make a preat number of experiments, nor to make 
them better than he has done: for he did not 
confine himſelf to thoſe above related, but made 
a number of others in the teſticles of ſheep ; and 
he obſerves, as ſomething particular to this ani- 
mal, that there are never more glandulous ſub— 
ſtances in the teſticles, than fœtus's in the ma— 
trix. In young ſheep there is but one glandulous 
ſubſtance in each teſticle, which, when worn away, 
another is found; and if a ſheep has only one 
foetus in her matrix, there is but one ſingle glan- 
dulous ſubſtance in the teſticles; if there are two 
fœtus's, there will be two glandulous ſubſtances, 
This ſubſtance occupies the greateſt part of the 
teſticles ; after it diſappears, another is formed for 
the purpoſe of anothet generation. 

In the teſticles of a ſhe-aſs, he perceived ve- 
ficles of the ſize of ſmall cherries, which evi- 
dently proves, that the veſicles arc not eggs, fince, 
being of that fize, when even they were looſened 
from the teſticle, they could not enter into the 
horns of the matrix, which are too narrow in this 
animal for their reception, 

The teſticles of a bitch, a ſhe-wolf, or a fox, 
have a kind of cow), or covering, externally, which 
is produced by the expanſion of the membrane 

. h which 
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which ſurrounds the horn of the matrix. In a bitch, 
whole heat was juſt began, and had not been 
brought to a dog, Valliſnieri found this piece of ſkin 
or cowl which covered the teſticle, and which is 
not adherent, to be internally bathed with a li- 
quor like whey : he diſcovered alſo two glandu- 
lous ſubſtances in the right teſticle, which run al- 
moſt to the whole extent of the teſticle, Theſe glan- 
dulous ſubſtances had each a ſmall nipple, in which 
was very diſtinctly ſeen a little orifice, from which 
iſſued a clear liquor like whey, and when it was 
preſſed, a greater quantity was forced out, which 
made our naturaliſt imagine, that this liquor was 
the ſaine as that found within the cowl : he blew 
into this orifice by the means of a ſmall pipe, and 
immediately the glandulous body was puffed up; 
and having introduced a filken thread, he eafily 
penetrated to the end of it; he opened this glan- 
lous ſubſtance the ſame way as the thread was en- 
tered, and found within a conſiderable cavity which 
communicated with the orifice, and which alſo con- 
tained a good deal of liquor. Valliſnieri was al- 
ways in hopes to be fortunate enough to diſco- 
ver this egg ; but, notwithſtanding all his endea- 
vours, and the ſtrict attention he paid, he never 
could perceive it, neither in the one nor in the 
other of the glandulous ſubſtances, He remarked, 
that the extremity of theſe nipples, from which 
this liquor flowed, was contracted by a ſphincter, 
which, like as in the bladder, ſerved to ſhut u 

or open the orifice of the nipple: he found alfa 
in the left teſticle two glandulous bodies with the 
like cavities, nipples, orifices, and liquor diſtilling 
from them. This liquor does not only iſſue from 
this end of the nipple, but alſo from an infinity 
of other ſmaller holes in their circumference, 
Still not being able to find the egg, neither in 
this liquor, nor in the cavity which contained it, 


he 
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he dropped two of theſe glandulous ſubſtances, ho- 
ping that by this means he might diſcover the ob- 
zect he was in purſuit of, after which, he conti- 
nues, I ardently fought ; but it was in vain, for 
he found no appearance of it. 

Having opened another bitch which had been 
lined eight or nine days, he found no difference 
in the teſticles; there were three glandulous ſub- 
ſtances like the preceding ones, and, like them, 
diſtilled a liquor from the nipples. He looked 
after the egg with the greateſt circumſpection, 
but he could neither meet with it either in this 
glandulous body, nor in the others, though he 
carefully examined them, both with the /oupe * 
and microſcope ; he only perceived, with the help 
of this laſt inſtrument, that thoſe glandulous ſub- 
ſtances are a kind of vaſcular network, formed 
by an infinite number of ſmall globular veſicles 
which ſerve to filter the liquor in the cavity, and 
which iſſues through the end of the nipple. 

After this he opened another bitch whoſe heat 
was off, and having introduced air between the 
teſticle and its covering, ke found this covering, 
or cowl, yery confiderably dilated, like as a blad- 
der is by means of inflation : having raiſed this 
cowl, he found three glandulous ſubſtances on the 
teſticle, but they had no apparent nipple, or orifice, 
nor did any liquor diftill from them. 

In another bitch that had pupped two months, 
and had five puppies, he found five glandulous 
ſubſtances, which were become very ſmall, and be- 
gan to obliterate, without producing any cica— 
trixes: there ſtill remained a ſmall cavity in the 


middle, but it was dry and empty. 


Not content with theſe experiments, and many 
more which I could relate, Valliſnieri, who would 


not give up his reſearches after the pretended 
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epg, called together the moſt expert anatomiſts 
of his country, among whom was M. Morgagni, 
and having opened a young bitch at the time of 
her firſt heat, and which had been lined three 
days before, they perceived the veſicles of the 
teſticles, the glandulous ſubſtances, their nipples, 
orifice, and liquor which flowed from them, and 
which is alſo in their internal cavity; but they 
never ſaw any egg in any of thoſe glandulous ſub- 
ſtances. After this he made experiments on the 
female chamois, fox, cat, and a great number of 
mice, &c. He always found veſicles in the teſti- 
cles of all thoſe animals, and often the glandu- 
lous ſubſtances, and the liquor they contained, but 
never any egg. 

At length, defirous of examining the teſticles 
of a woman, he had an opportunity of opening 
a farmer's wife, a young woman that was killed 
by a fall from a tree, She had been married ſe- 
veral years; but although ſhe was of a good ha- 
bit of body, and her huſband very robuſt and 
youthful, yet ſhe had no child. He ſought if the 
cauſe of her flerility was not diſcoverable in the 
teſticles; and, in fact, he found the veſicles all 
replete with a blackiſh and corrupted matter. 

In the teſticles of a girl of eighteen, who had 
been brought up in a convent, and, according to 
all appearances, was a virgin, he found the right 
teſticle ſomewhat larger than the left: its ſhape 
was oval, and its ſuperficies a little unequal. This 
inequality was produced by the protuberance of 
five or ſix veſicles of this teſticle which advanced 
forwards; by the fide of the trunk was one of 
theſe veſicles more prominent than any of the 
reft, and its nipple projecting forwards, nearly 
like thoſe of female animals when their amorous 
ſeaſon commences. Having opened this veſicle, 
a ſpirit of lymph iſſued out : around this ——_ 
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there was a glandulous matter in form of a creſcent 
of a yellowiſh. colour rather bordering on the red, 
He cut the remainder part of the teſticle, where he 
ſaw many veſicles filled with a limpid liquor and 
remarked that the correſponding trunk to this teſti- 
cle was very red and a little thicker than the 
other, as he has frequently obſerved in the matrix's 
of female animals, when their heat is upon them. 

The left teſticle was as round as the right, but it 
was white, and its ſurface ſmoother ; for although 
there were ſome veſicles. a little permanent, yet 
there were not any which came forwards in form 
of a nipple; they were all alike, and without any 
glandulous matter, and the correſponding trunk was 
neither inflamed nor red. ; 

In a little girl of five years old, he found the teſ- 
ticles with the veſicles, blood veticles, fibres and 
nerves compleat. | | 

In the teſticles of a woman fixty years of age, he 
found ſome veſicles, and the vettiges of the old 
glandulous ſubſtances, which were as ſo many thick 
points of matter of a dark brownith colour. 

From all theſe obſervations Valliſnieri concludes, 
that the buſineſs of generation is carried on in the 
teſticles of the female, which he looked upon as the 
ovaries, although he never found any eggs there ; 
but on the contrary, it was evident that the veſicles 
are not eggs. He alto ſays, that it is not neceſ- 
fary for the ſeed of the male to enter into the 
matrix to fecundate the egg: he ſuppoſes that this 
egg comes from the nipple of the glandulous ſub- 
ftance, after it has been fecundated in ths egg; 
that from thence it falls into the trunk, and deſcends 
and increaſes by degrees, and at length faitens to 
the matrix. He adds, he is perſuaded that the egg 
is concealed in the glandulous ſubſtance, and that all 
the buſineſs of generation is performed in the cavi- 
ty, although, continues he, neither I, nor any ana- 

tomiſt, 
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tomiſt, in whom I could confide, has ever ſeen or 
been able to find this egg, 

According to Valliſnieri, the ſpirit of the ſeed aſ- 
cends to the ovary, and gives motion to the feetus 
that pre-exiſts in this egg. In the ovary of the firſt 
woman were contained eggs, which not only inclo- 
ted in miniature every child ſhe brought forth or 
could bring forth, but alſo the poſterity of the whole 
human race, to the extinction of the ſpecies. That 
if we cannot conceive this infinite expanſion, and 
this extreme minuteneſs of individuals contained one 
in another, ad infinitum, it is the fault of our judg- 
ment, the weakneſs of which is every day percepti- 
ble. It is alſo true, that every animal which 
has been, is and will be, have been created all at 
one time, and all incloſed in the firſt females. The 
reſemblance of children to their parents, does on] 
proceed, continues he, from the imagination of the 
mother, the power of which is fo great on the fetus, 
that it can produce on it ſpots, marks, diſproportions, 
and extraordinary births, as well as perfect re- 
ſemblances. 

'This diſpofition of the eggs, which is unreaſona- 
ble and without foundation, would have nevertheleſs 
obtained the unanimous ſuffrages of every phyſician, 
if when it was firſt endeavoured to be eftablithed, 
another ſyſtem had not been formed on the diſcove- 
ry of ſpermatic animals. 

This diſcovery for which we are indebted to 
Leuwenhoock and Hartſoaker, has been confirmed 
by Andri, Valliſnieri, Bourquet, and many other 
oblervers of nature. I am going to relate what has 
been ſaid concerning the ſpermatic animals, the 
have diſcovered in the ſeminal liquor of all male 
animals, They are in tuch vaſt numbers, that the 
ſeed ſeems to be entirely compoſed of them; and 
Leuwenhoock pretends to have ſeen many millions 
of them in a drop ſmaller than the ſmalleſt grain of 

Vol. IV. Ee land, 


218 NATURAL HIS TOA T. 


ſand. We meet with them, ſay they, in prodi- 
gious numbers in all male animals, but do not 
ſee any in females, though in males we find them, 
both in the ſeed emitted naturally, as in that 
which is contained in the ſeminal veſicles opened in 
living animals. There are leſs in the liquor con- 
tained in the teſticles, than in that of the ſeminal 
veſicles, becauſe apparently it is not there as yet en- 
tirely perfectionated. If this liquor of a man is 
expoſed to a moderate warmth, it thickens, and the 
motion of all thoſe animals immediately ceaſe ; 
but if it is kept coo] it becomes thinner, and the 
animals peeſerve their motion a long time, till 
the liquor thickens as it dries away : the thinner 
the liquor is, the more theſe animalculæ increaſc, 
ſo as to appear like a ſubſtance of ſmall animals, 
and when the motion of theſe animals is nearly f1- 
niſhed, whether from heat, or any other cauſe they 
ſeem to aſſemble cloſer together, and have a 
whirling motion in the center of the ſmall drop 
of ſeed, and appear all to periſh at one and the 
ſame time; whereas, in the larger portion of the 
liquor they are eaſily ſeen to periſh ſucceſſively. 
The animalculæ, ſay they, have different figures 
in different animals; nevertheleſs they are all long, 
ſlender, and without any appearance of limbs: they 
move with rapidity and irregular. The matter 
which contains theſe animals is, as has been ob— 
ſerved, much heavier than the blood : the ſeed of a 
ram afforded Verrheyen, by a chymical process, 
firſt phlegm, and afterwards a confiderable quantity 
of fœtid oil, but very little volatile ſalt, in propor- 
tion to the quantity of ſeed, and much more carth 
than he could have thought, See Verrheyen, ſup. 
anat. tem, ii page 69. This author appears ſurpri— 
ted that in rectifying the diſtilled liquor, he could 
not draw any ſpirit from it, and as he was perſua- 
ded that the ſecd contained a great quantity, he 
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attributed the evaporation to its great ſubtility: but 
may 1t not be more rcaſonably imagined that it con- 


tains very little, or none at all? the cobfiſtency of 


this matter and its ſmell does not announce any animal 
ſpirit, and which is only plentifully ſound in fer- 
mentated liquors ; beſides, with reſpect to volatile 
ſpirits, we know that horns, bones and other ſolid 
parts of animals afford more than all the liquors of 
the animal body. What anatomiſts therefore have 
called animal ſpirits, aura ſeminalis, might poſſibly 
not exiſt, and it is certainly not theſe ſpirits which 
agitate the particles, ſeen moving in the feminal 
liquors : but we ſhalt here relate the principal ob- 
ſervations that has been made on this ſubject. 

Leuwenhoock having obſerved in the ſeed of a 
cock, animals which reſembled the figure of an 
eel, but ſo exceedingly minute, that he pretends 
fifry thouſand would not equal the ſize of a grain 
of ſand, and in the feed of a rat, many millions 
would be required to compare the thickneſs of a 
hair, &c. This obſerver imagined that the whole 
ſubſtance of the ſeed was only a maſs of theſe ani- 
mals, He has obſerved theſe animalculæ in the 
ſeed of men, quadrupedes, birds, fiſhes, inſects, &c, 
thoſe of graſshoppers are pretty long and flen- 
der. They are ſubject, he ſays, by their extremi- 
ties, the inferior of which he calls the tail, to a 
very quick motion, like that of the tail of a ſer- 
pent, when the upper part is motionleſs. When 
we look on the ſeed when it is not perfect, for ex- 
ample, ſome time before the heat of animals come 
on, he pretends that the ſame animalculæ move a- 
bout with great vivacity. 

In the ſeed of a frog, where he firſt ſaw them they 
were imperfect and motionleſs, and ſome time after- 
wards he found them living: they are ſo very ſmall, 
he ſays,that ten thouſand would ſcarcely equal the fize 


of a ſrog's egg; as for the reſt, thole that he found in 


the 


— 4 — — 2 
- : * - —— > — - = 1 
_ — ——  — — — 8 — e — x — DEN — — 7 * 
C an 3 Ee - _— * — 
" 2 - . > * , ” - = = 
* _— > — — — . —— 
— — 
— * 


220 NATURAL HISTORY; 


the teſticles of a frog, were not alive, but only 
thoſe which were in the ſeminal liquor, had lite 
and motion, | 

In the feed of a man, and that of a dog, he 
pretends to have ſeen animals of two kinds, 
which he looked upon, ſome as males, and others 
as females, and having incloſed the ſeed of a dog 
in a vial, he ſays, that numbers of theſe little 
animals died the firſt day; the ſecond and third 
day there died ſtill more, and very few remained 
alive the fourth day. Bur, having repcated this 
obſervation on the ſeed of the ſame dog, he ſtill 
found there, at' the end of ſeven days, hve ami- 
malculæ, tome of which ſwam with as much ſwift— 
neſs as they generally ſwim in the freſh extracted 
ſeed of the animal; and having opened a bitch, 
which had been lined three times by the fame 
dog, he could not perceive by the naked eye any 
ſeminal liquor of the male, in either of the horns 
of the matrix; but, by means of a microſcope, 
he diſcovered the fpermatic animals of the dog in 
both horns of the matrix, and great numbers of 
them in that part of the matrix adjoining to the 
vagina, which, ſays he, evidently proves, that the 
ſeminal liquor of the male entered into the ma- 
trix, or at leaſt, that the ſpermatic animals of the 
dog had got there by their motion, which 1s fut- 
ficient to carry them four or five inches in half 
an hour. In the matrix of a doe rabbit which 
had juſt received the buck, he likewife obſerved 
an infinite number of ſpermatic animals of the 
male: he fays, that their bodies are round, with 
Jong tails, and that they often change their forms, 
eſpecially when the humid matter in which they 
Wim evaporates and dries. 

Thoſe who take the trouble of repeating Leu- 
wennoock's experiments, will find them pretty con- 
formablc to truth; but there are ſome who would 

exceed 
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exceed it on theſe diſcoveries. Dr. Dalenpatius 
having obſerved the ſeminal liquor of a man, not 
only pretended to have diſcovered animals like 
tadpoles, whoſe bodies appeared nearly of the fize 
of a grain of wheat: and their tails four or 
five times longer than their bodies, which 
moved with great agility, and ſtruck the liquor 
in which they ſwam forcibly. But what is ftilt 
more marvellous, he obſerved one of theſe animals 
to develope, or rather quit its covering: the al- 
tered animalcula was no longer an animal, but 
had become a human body, the two legs of which, 
he affirms, were very diſcernible; as were the 
arms, breaſt, and head, to which the covering 
ſerved in the form of a cawl. See Nowvelles de la 
Republique des Lettres, An. 1699, p. 552. But by 
the figures which this author has given of this 
pretended embryo, it is evident his aſſertion 13 
falſe. He has ſuppoſed what he has written, bur 
he was miſtaken; for this embryo, ſuch as he 
deſcribes it, would have been more formed at the 
time of its quitting its covering, and its ſtate of 
a ſpermatic worm, than it, in fact, is at the end 
of a month or five weeks in the matrix of its 
mother: therefore, this obſervation of Dalenpa- 
tius, inſtead of having been confirmed by other 
obſervations, has been rejected by every naturaliſt, 
the moſt exact of which, and the moſt accurate 
obſerver, have only ſeen in this liquor of a man, 
round or oblong bodics which ſeemed to have long 
tails, but without any other external organization, 
and without members, hke all theſe ſmall bodies 
in the ſeed of every other animal. 

It might be ſaid, that Plato had ſpoken of theſe- 
ſpermatic animals which become human forms; 
tor he fays, Vulva quoque matrix que in fæ- 
minis eadem ratione animicala avidum generan- 
„ di, quando procul a fœtio per Ætatis florem, 

«aut 
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& aut ultra diutius detinetur, ægre fert moram 


ac plurimum indignatur, paſſimque per corpus 
* oberrans, meatus ſpiritus intercludit, reſpirare 
« non finir, extremis vexat anguſtiis, morbis de- 
nique omnibus premit, quouſque utrorumque 
« Cupido amorque quaſi ex arboribus fœtum fruc- 
* tumve producunt, ipſum deinde decerpunt, & in 

matricem velut agrem inſpargant; hinc anima- 
lia primum talia, ut nec propter patvitatem 
videantur, necdum apparunt formata, conci— 
piunt: mox quæ conflaverant, explicant, in- 
gentia intus enutriunt, demum educant in Lu, 
cem, animaliumque generationem perxficiunt.“ 
Hippocrates, in his Treatiſe de Diætæ, ſcems allo 
to inſinuate, that the ſeed of animals are replete 
with animalcute. Democritus ſpeaks of certain 
worms which take the human figure. Ariſtotle 
fays, that the firſt men came out of the earth in 
the form of worms: but neither the authority of 
Plato, Hippocrates, Democritus, Ariſtotle, nor the 
obſervation of Dalenpatius, cannot make us re- 
ceive the idea, that theſe fpermatic worms are 
ſmall human bodies concealed under a covering; 
for it is evidently contrary to experience and ob- 
ſervation. | 

Valliſnieri and Bourguer, whom we have quo- 
ted, having together made fome obſervation on 
the ſeed of a rabbit, diſcovered {mall worms there, 
one of whote extremities was thicker than the o- 
ther; they were very lively, and went from one 
part to another, ſtruck the liquor with their 


cc 
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tails, and twiſted and turned themſelves like 


ſnakes. * At laſt( ſays Valliſnieri) I clearly per- 
& ceived them to be real animals, e gl: ricembbi, 
& e gli giudicat ſervat dubitamento alcuna per Vers, Ve- 
hs li, arciweriſſimi vermi, ve opere dell. Cave Vali- 

* fneri, vol. ii. p. 105, 1 Coll.“ This author, who 


was prequdiced with the ſyflem of eggs, has, ne- 
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them for real animals. 


M. Andry having made obſervations on theſe 
ſpermatic worms of a man, pretends, that they 
are only found in the age proper for generation; 
that in the younger years, and in old age, they 
do not exiſt; that in ſubjects incommoded with 
venereal diſorders, very few are found, and they 
are languiſhing, and for the moſt part dead: that 
in the generative parts of the impotent, we do 
not ſee any alive; that theſe worms in man, have 
the head, that is to ſay, one of the extremities, 
thicker, with reſpect to the other extremity, than 
it is in other animals, which agrees, he ſays, with 
the figure of the fœtus and the child, whoſe 
head, in fact, is much thicker, with reſpect to 
the body, than that of adults; and he adds, that 
thoſe people who have too frequently enjoyed fe- 


male amours, have generally but very little or 
none of theſe animals. 


Leuwenhoock, Andry, and many others, oppoſe 


therefore the egg ſyſtem with all their power; 
they had diſcovered in the head of all males 
living animalcule; they proved, that theſe ami- 
malculæ could not be regarded as dwelling in 
this liquor, ſince their bulk was greater than that 
of the liquor itſelf; that, beſides, nothing like them 
are found either in the blood, or in the other li- 
quors of the body of animals : they aſſerted, that 
females furniſhed nothing ſimilar, nothing aver 
and it was, therefore, evident, that the fecundity 
attributed to them, belonged, on the contrary, to 
males alone: that it was only in the ſeed of the 
latter that any living thing was feen, and that 
what were ſeen there, were real animals, and that 
this circumſtance alone tends more to the expla- 
nation of generation than all what before has been 
ſuppoſed ; fince, in fact, what was moſt difficult 


o 
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to conceive in generation, that is, the production 
of the living part; that all the reſt is acceſſory 
to it, and that, therefore, we cannot doubt but 
that theſe little animals, were deſtined to become 
men, or perfe& animals of their kind ; and thar 
when we oppoſe to the partizans of this ſyſtem, 
that it does not ſeem natural to ſuppoſe, that 
out of many millions of animalculæ, every one 
of which might become a human being, there is 
but one who has this advantage. When it is 
aſked them, why this uſeleſs profuſion of the ſhoots 
of human beings ? they anſwer, that it is the 
COMMON magnificence of Nature; that out of 
many millions of ſceds which plants and trees 
produce, but a very few ſucceed, and therefore 
we muſt not be ſurprized at that circumſtance of 
ſpermatic animals, however wonderful it may ap- 
pear, When the infinite minuteneſs of the ſper- 
matic worm, compared with a man, is objected 
to them; they anſwer, by the example of the 
ſeed of trees; and they add, with ſome founda- 
tion, metaphyſical reaſonings, by which they prove, 
that the great and the little being only relations, 
the tranſition from little to great, or from great 


to little, is executed by Nature with ſtül more 
facility than we can conceive, 


Beſides, continue they, nave we not. very fre- 
quent examples of transformation in inſects ? do 
we not ſee imall aquatic worms become winged 
animals, by only throwing off their coat, which, 
nevertheleſs, was their apparent and external form ? 
And ſpermatic animals, cannot they, by a fimilar 
transformation, become perfect animals? All 
therefore concurs, thev conclude, to favour this 
ſyſtem, and to reject the egg iyltem; and if we 
abſolutely will have, fay ſome, that there are eg 
in viviparous females, the ſame as in the ovipa— 


rous, theſe eggs both in one and the other wall 
only 
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only be the neceſſary matter for the growth of 
the ſpermatic worm : it will enter into the egg 
by the pedicle which adheres to the ovary : it 
will there meet with a food ready prepared for 
it. All worms which have not met with this 
hole in the pedicle of the egg, will perith ; and that 
which alone has traced its way, will arrive at its 
transformation : for this reaſon it 1s, ſuch a pro- 
digious number of theſe little animals exiſt. The 
difficulty of meeting with an egg, and then with 
the hole in the pedicle of the egg, can only be com- 
penſated by the infinite number of worms. It is 
a million to one, that ſuch -a particular ſper— 
matic worm will meet with the pedicle of the 
egg; and when it is once entered therein, ano- 
ther cannot introduce itſelf; becauſe, ſay they, 
the firſt worm entirely ſhuts up the paſſage, or 
there 1s a valve at the entrance of the pedicle, 
which is free when the egg 1s not abſolutely full; 
but when the worm has filled the egg, at the 
entrance of the valve it can no lenger open itſelf, 
although impelled by another worm. This valve 
is very well imagined, becauſe, it the firſt worm 
chuſes to return back, it oppoſes its egreſs, and 
is obliged to remain and undergo the transfor- 
mation, The ſpermatic worm then is the foetus, 
the ſubſtance of the egg its food, the membranes 
of this egg its covering, and when the nutri— 
ment in the egg is wanting a freſh ſupply, it is 
applied to the internal ſkin of the matrix, and 
thus derives its food from the parent's blood, 
till by its weight, and the aygmentation of its 
ſtrength, it breaks through 1ts impriſonment and 
comes perfect into the world. 

By this ſyſtem it is no longer the firſt wo— 
man who incloſed all mankind paſt, preſent, and 
to come, but it was the firſt man, who, in fact, 
contained all his poſterity, The pre-exiſting ſhoots 
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are no more than embryos without light, incloſed 
as imall ſtatues in the eggs contained one in an- 
other, ad inſnitum. Theſe are the ſmall animals, 
the little homunculæ organized and actually liv- 
ing, all included in each other, to which nothing 
is wanting, and which become perfect animals aud 
human beings by expanſion alone, aſſiſted by a 
transformation ſimilar to that which inſects un— 
dergo before they arrive at their ſtate of per- 
fection. 

As our preſent phyſicians are divided on theſe 
two ſyſtems of ſpermatic worms and eggs, and 
that all. thoſe who have lately written on genera- 
tion have adopted. one or the other of theſe opi- 
nions, it ſeems to us neceſſary to examine them 
with care, and to ſhew that they are not only 
inſufficient to explain the phenomena of gene- 
ration, but allo applied on ſuppoſitions void of all 
probability. 

Both ſuppoſes an infinite progreſs, which, as 
we have faid, is not ſo much a reaſonable ſup— 
poſition as an illuſion of the mind. A ſpermatic 
worm is more than a thouſand million of times 
ſmaller than a man: if, therefore, we ſuppoſe the 
ſize of a man, taken either for the unity or ſize 
of the ſpermatic worm, it can only be expreſſed 


by the fraction . ; and as man is with re— 


3 1000000000 
ſpe& to the ſpermatic worm of the firſt genera- 
tion, what this worm 1s to that of the ſecond 
generation, the fize, or rather the ſmallneſs, of the 
ſpermatic worm of the ſecond generation, cannot be 
expreſſed but by a number. compoſed of nineteen cy- 
phers ; and fo likewiſe the ſmallneſs of the ſper- 
matic worm of the third generation cannot be 
expreſſed but by eighteen. cyphers ; and that of 
the fourth gencration will. be thirty-eight, and ſo 
on, To form an idea of the minutencis repre- 
ſented by this fraction, let us take the —_— 

1008 
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ſions of the univerſe from Sol to Saturn, by ſup- 
poſing the ſun a thouland times larger than the 
earth, and about 2 thouſand times the ſolar dia- 
date, diſtant from Saturn. We ſhall perceive, 
that only forty-five cyphers are required to ex- 
preſs the number of cubical lines contained in 
this ſphere; and by reducing each cubical line 
into a thouſand millions of atoms, fifty-four cy- 
phers are only required to expreſs that number: 
conſequently, a human being will be g Pn with 
relation to a ſpermatic worm, than the ſphere of 
the univerſe is with relation to the ſmalleſt atom 
which is poſſible to be perceived by the afliſt- 
ance of a microſcope. What would it be if we 
were to carry this to the ten generations? The 
minuteneſs would be fo great as to leave us no 
mode of expretling it. The probability of this 
opinion, therefore, ſcems to me to diſappear in 
proportion as the object diminiſhes. This calcu- 
lation may be applied to eggs as well as fper- 
matic worms, and the want of probability is ge- 
neral to both ſyſtems: it will, no doubt, be ſaid, 
that matter being diviſible, ad infinitum, there is 
no impoſſibility in this degradation of ftze; and 
although it is not probable, becauſe it is too re- 
mote from What our imagination generally repre- 
ſents, yet we mult regard this diviſion of matter, 
ad infinitum, as poſſible, ſince we can always by 
thought divide an atom into a number of parts, 
however ſmall we may imagine them. But I 
anſwer, that the ſame illuſion is made ule of on 
this infinite diviſibility as on every other geome- 
trical and arithmetical infinity, Thoſe infinities 
are only all abſtractions of the mind, and have 
no exiſtence in the nature of things. It we 
look on infinite diviſibility of matter as an abſo— 
lute infinity, it is ſtill eafier to demonſtrate, that 
it does not exiſt in that ſenſe: for, if once we 
_- . ſuppoſe 
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ſuppoſe the ſmalleſt atom poſſible, by that ſuppoſi - 
tion itſelf; this atom will neceflarily be undivitible, 
ſince if it was divifible it would no longer be that 
{ſmalleſt atom poſſible, which would be contrary to 
ſuppoſition. It therefore ſeems to me, that every 
hypothefis where a progreſs, ad infinitum, is admit- 
ted, muſt be rejected, not only as falſe, but alſo as 
void of all probability, and as the ſyſtem of eggs 
and ſpermatic worms ſuppoſes this progreſs, we muſt 
not admit of it. 

Another great difficulty againſt the two ſyſtems, 
is, that in the egg ſyſtem the firſt woman contained 
the male and female eggs : that the male eggs con- 
tained no other male eggs, or rather did not contain 
a generation of males; and that on the contrary, 
the female eggs contained thouſands of generations 
of male and female eggs ; inſomuch, that at the 
ſame time, and in the ſame woman, there was al- 
ways a certain number of eggs capable of develop- 
ing themſelves to infinity, and another number 
which cannot develope but once. The ſame occurs 
in the other ſyſtem ; the firſt man contained ſper- 
matic worms both male and female: all the female 
worms contained no others; all the male worms, on 
the contrary, contained others, both male and fe- 
male to infinity; and in the ſame man, and at the 
ſame time, there muſt be worms which muſt deve- 
lope but once and other ad inſinitum. I aſk, if there is 
any appearance of probability in theſe ſuppoſitions? 

A third difficulty which arifes againſt theſe two 
ſyſtems, is, the reſemblance that children bear, 
ſometimes to the father and ſometimes to the mo- 
ther, and ſometimes to both. Ihe evident marks of 
the two kinds of mules, &c. If the ſpermatic worm 
of the father is the fœtus, how can the child re{em- 
ble the mother? and if the foetus is pre- exiſting in 
the egg of the mother, how can the child reſemble 
its father? or if the ſpermatic worm of an horſe, or 
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the egg of a ſhe-aſs contains the foetus, how can 


the male participate of the nature of both the horſe 
and the als, 


Theſe general difficulties which are invincible, are 


not the only ones that can be made againſt theſe 
{ſyſtems ; there are particular ones which are no leſs 


potent. 'I'o begin with a ſyſtem of ſpermatic 


worms, muſt it not be aſked of thoſe who admit of 
it, and imagine that theſe worms are transformed 
into beings, how they think this transformation is 
made, and object to them, that infects have not, nor 
cannot have any relation with what they ſuppoſe ? 
for the worm which is to become a ily, or the cater- 
pillar which is to become a butterfly, paſſes through 
a ſtate, which is that of a chryſalis, and when it 
quits that, it is completely formed and has acquired 
its full ſize, and is then in a condition of engender- 
ing : whereas in the pretended transformation of the 
ſpermatic worm in man, it cannot be faid to be in a 
ſtate of chryſalis, and even if we ſhould ſuppoſe 
one during the firſt days of conception, why does 
not the production of this chryſalis ſuppoſe an adult 
and perfect being; whereas, on the contrary, it is 
only an embryo as yet unformed, and to which a 
new expanſion is required? we plainly fee how ana- 
logy is here violated ? and that far from confirm- 
ing this idea of the transformation of the {permatic 
worm, it deſtroys it when we take the trouble to ex- 
amine it. 

Beſides, the worm which is transformed into a fl 
proceeds from an egg ; the egg is the produce of 
the copulation of the two ſexes, 1. e. of the male and 
female fly, and includes the foetus or worm which 
muſt afterwards enter into chryſalis, and at laſt ar- 
rives at its tate of perfection, as a fly, in which form 
alone the animal has an engendering power, where- 
as the ſpermatic worm has no principle of generation, 
nor proceeds from an egg : even if we ſhould ou 

the 
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the ſeed to contain eggs from whence iſſues ſperma- 
tic worms; the difficulty will ſtil! remain the ſame :; 
for thoſe ſuppoſed eggs, have not the copulation of the 
two ſexes for their principle of exiſtence, as in inſects; 
conſequently the ſuppoſed production, no more than 
the pretended expanſion of ſpermatic worms, cannot 
be compared to the production and expanſion of in- 
ſeas, and the partizans of that opinion, far from be- 
ing able to take any advantage from the transforma- 
tion of inſects; on the contrary, only deftroy the 
baſis of their explanation. 

When we confider the innumerable multitude of 
ſpermatic worms, and the tmall number of fœtus's 
which reſult therefrom, and oppoſe to thoſe phyfici- 
ans who are prejudiced with this ſyſtem, the enor- 
mous and uſcleſs profuſion which they are obliged to 
admit of, they anſwer, as before obſerved, by the 
example of plants and trees, which produce a very 
great number of ſeeds entirely uſeleſs for the propo- 
gation or multiplication of the ſpectes ; fince from 
all thoſe ſeeds, there are only a very few which pro- 
duce plants or trees, and that all the reſt ſeems to 
be deftined for fattening the land or for the food of 
animals, But this compariſon is not entirely juſt, 
becauſe all ſpermatic worms perith by abſolute neceſ- 
fity excepting one; whereas it is not equally neceſ- 
fary, that all the ſeeds of a tree or plant periſh, 
and that beſides in ſerving as food to other organized 
bodies, they ſerve for the expaniion and re-produc- 
tion of animals, whereas we do not {ee any uſe for 
the ſpermatic worms, or to any end to which we can 
refer their prodigious multiplicity. On the whole I 
only make this remark againſt what is or may be 
ſaid on this matter, for I own, that final cauſes will 
neither eſtabliſh or deſtroy a phyſical fyſtem. 

Another objection made againſt the opinion of 
ſpermatic worms, is, that they ſeem to be of an 
equal number in the feed of all kinds of ani- 

mals; 
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mals; whereas, it appears natural to imagine, that 
in thoſe kinds where fœtus's are moſt abundant, - 
as in fiſhes, inſets, &c. the number of ſperma- 
tic worms ſhould be alſo very numerous; and 
that in thoſe kinds where generation 1s leaſt- 
abundant, as in man, quadrupedes, birds, &c. the 
number of worms ought to be very few: for if 
they are the immediate cauſe of production, why 
is there no proportion between their number and 
that of the foetus? Befides, there is no propor- 
tionable difference in the ſize of moſt kinds of 
ſpermatic worms, thoſe of large animals being as 
ſmall as thoſe of the leaſt : the cod-fiſh have ſper- 
matic animals equally ſmall : thoſe in the ſeed of 
a rat, and thoſe in the ſeminal liquor of a man, 
are nearly of the ſame ſize; and when there is 
any difference in the ſize of theſe ſpermatic ani- 
mals, it is no ways relative to the ſize of the in- 
dividual, The calmar, which 1s a very ſmall fiſh, 
has ſpermatic worms above one hundred thouſand 
times as large as thoſe of a man or a dog; ano- 
ther proof that theſe worms are not the 1mme- 
diate and only cauſe of generation, 

The particular difficulties that may be raiſed 
againſt this egg ſyſtem, are alſo very conſiderable, 
it the fœtus is pre-exiſting in the egg before the 
communication of the male with the temale, why, 
in the eggs produced by a hen without having 
been trod by a cock, do we not perceive the 
foetus as well as in the eggs which ſhe produced af- 
ter copulation with the cock? We have before 
recounted the obſervations of Malpighi on hens 
eggs which had not been hatched : he always 
found the foetus in thoſe produced by hens that 
had received the cock ; and in thoſe of pullets, 
or thoſe that have been ſome time ſeparated from 
the cock, he has only found a mole in the ct- 
catricula ; it is, therefore, very clear, that the fœ- 

tus 
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tus is not pre-exiſting in the egg, but, on the 
contrary, is only found there when the ſeed of 
the male penetrates it. 
Another difficulty againſt this ſyſtem, is, that 
not only the foetus is not ſeen in the eggs of 
oviparous animals before the 3 the 
ſexes, but they are even not ſeen in viviparous 
animals. Thoſe phyſicians who pretend, that the 
ſpermatic worm 1s the foetus enveloped in a co- 
vering, are at leaſt aſſured of ſpermatic worms: 
but thoſe who affirm, that the foetus is pre-exiſtin 
in the egg, ſuppoſe this pre-exiſtence, although they 
have no proof of it : on the contrary, there is a pro- 
bability almoſt equivalent to a certainty, that theſe 
eggs do not exiſt in viviparous animals, fince a 
thouſand experiments have been made to diſco- 


ver them, but which have never been attended 
with any ſucceſs, 


Although the partizans of the egg ſyſtem 
do not agree which muſt be looked on as 
the true egg in the female teſticle, nevertheleſs, 
they all think that fecundation is made in that 
teſticle which is called the Ovary, without 
paying any attention that if it was ſo, moſt 
foetus's would be found in the abdomen, inſtead 
of the matrix: for the ſuperior extremity of the 
trunk, being, as is well known, ſeparated from 
the teſticle, the pretended eggs muſt often fall 
into the abdomen, and we ſhould often find the 
fœtus there. Now, it is certain, that this caſe 
is extremely rare: I do not know whether 
ſuch effect ever happened and I think, that the 
foetus found in the abdomen, came from the 
trunks of the matrix, or from the matrix itſelf, by 
ſome accident or another. 

The general and common difficulties againſt 
theſe two ſyſtems have been ſeen by a gen- 
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tleman of great judgment, -who ſeems to have 
reaſoned better than all thoſe who have written 
on this ſubject, I ſpeak of the author of Venus 
Phy/ique, printed in 1745 : this treatiſe, although 
very ſhort, has more philoſophical ideas than there 
are in many folio volumes of generation, As 
this book is very public, the accuracy with which 
it is written will not permit any extract to be 
given; all that I ſhall, therefore ſay, is, we ſhall 
find ſome general views which are not very re- 
mote from my ideas; and this author is the firſt 
who has returned into the road of truth, from 
which we were farther ſtrayed than ever, fince the 
ſuppoſition of the egg ſyſtem, and the diſcovery 
of ſpermatic animals. Nothing, therefore, re- 
mains farther to be ſaid, excepting relating ſome 
particular experiments, ſome of which have ap- 
peared favourable, and others contrary, to . theſe 
ityſtems. « 

In the Hiſtory of the Academy of Sciences of 
Paris, 1701, ſome difficulties are propoſed by Mery 
againſt the egg {yſtem. This able anatomiſt ſupports 
with reaſon, that the veſicles found in the female 
teſticle are not eggs ; but being adherent to the 
internal ſubſtance of the teſticle, cannot be na- 
turally ſeparated therefrom ; that if they could 
ſeparate themſelves from this ſubſtance, they could 
not get out, becauſe the common membrane which 
{urrounds all the teſticle, is a web of too firm a 
texture to admit of a conception, that a veſicle, 


or round and ſoft egg, could open a paſſage 


acroſs this ſtrong membrane; and as the greateſt 
number of phyticians and anatomiſts were pre- 
judiced in favour of the egg ſyſtem, and the ex- 
periments of de Graaf had impoſed on them ſo 
greatly, as to perſuade them, that the cicatricula 
found in the female teſticle had niches for the 
eggs, and that the number of theſe cicatricula 
Vor. IV. 6 marked 
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marked the number of the fœtus's. M. Mery 


- ſpeaks of the teſticles of a woman where there 


was a very great quantity of theſe cicatricula, 
which, in the medical ſyſtem, would have ſup- 
poſed a fecundity in this woman. Theſe diff- 
culties excited other partizans of the egg ſyſtem 
to make new reſcarches. M. Duverney examined 
and diſſected the teſticles of cows and ſheep : he 
pretended - that the veſicles were eggs, becauſe 
there were ſome more or leſs adherent to the ſub- 
{tance of the teſticles ; and that we ſhould believe, 


that in the time of their perfect maturity they 


are totally detached, ſince, by inflating the inter- 
nal part of the teſticle, the air paſſed between 
theſe veſicles and the adjoining parts. M. Mery 
only anſwers, that this is not a ſufficient proof, 


ſince theſe veſicles have never been ſeen wholly 


ſeparated from the teſticle. M. Duverney remarks 
the glandulous body on the teſticles, but he did 
not look on it as an effential and neceſſary part 


towards generation; but, on the contrary, took 


it for an accidental growth, nearly, ſays he, 
like the gall-nuts, &. M. Littre, whoſe pre- 


judice for the egg ſyſtem apparently was ſtill 


greater than that of M. Duverney, pretended not 
only that the veſicles were eggs, but even aſſerted 
he had diſcovered in one of theſe veſicles, a well- 
formed foetus, till adherent, and placed in the 
internal part of the teſticle; in which he diſtin- 
guiſhed, he ſays, the head and trunk very per- 
fectly, and even gave the dimenſions of them only. 
But, beſides that this wonderful matter was never ſeen 
by that gentleman, and no other naturaliſt has 
ever perceived any thing of the kind, it is ſuffi- 


| cient to read his Memoire (1701, page 3) to per- 


ceive how doubtful this obſervation is. By his 


own words we find, that the matrix is ſchirrhous, 


that the veſicle, or egg, which contained the firſt 
ſœtus 
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foetus was ſmaller than the other veſicles, or 
eggs, which did not contain any thing, &c. Val- 
liſnieri alſo, although a partizan, and a very zea- 
lous one of the egg ſyſtem; but at the fame time, a 
very veridical man, has he given this obſervation 
of M. Littre, and thoſe of Duverney, that criti- 
cal examination which they are not able to un- 
dergo ? 

A famous experiment in favour of the egg ſy- 
ſtem is De Nuck's : he opened a bitch three days 
after impregnation ; he drew out one of the horns 
of the matrix, and made a ligature in the middle, fo 
that the upper part of the paſſage could have no 
communication with the lower; after which he 


replaced this horn, and cloſed up the wound, with 


which the bitch ſeemed but little incommoded. 
At the end of twenty-one days he opened it a- 
gain, and found two fcetus's in the upper part, 
i. e. betwixt the teſticle and the ligature; but 


in the lower part there was no fœtus. In the 


other horn of the matrix, which had not been 
tied by a ligature, he found three which were re- 
ularly diſpoſed, which proves, he ſays, that the 
cetus does not proceed from the feed of the male, 
but, on the contrary, exiſts in the female egg. 
We plainly perceive, (by ſuppoſing this experi- 
ment, which has only been made once, andy on 
which we, conſequently, muſt not too greatly re- 
ly on.) By ſuppoſing, I ſay, that this y- rm 
was always followed with the ſame effect, we 
ſhould not then be right in concluding, that fe- 
cundation is made in the ovary, and that eggs 
are detached therefrom which contain the foetus 
completely formed, It would only prove, that 
the fœtus may be formed in the upper parts of 
the horas of the matrix, as well as in the lower; 
and it ſeems very natural to imagine, that the li- 
gature compreſſing the middle of the horns * 
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the matrix, impels the ſeminal liquors, which are 


in the, lower parts, to iſſue out, and thus deſtroy 


the buſineſs of generation in thoſe lower parts. 
Thus, we have nearly ſeen the opinion of ana- 
tomiſts and phyſicians on the ſubject of genera- 
tion: it now remains for me to lay down what 
my own reſearches and experiments have taught 
me; and it will be ſeen, whether my ſyſtem does 
not approach infinitely nearer Nature, than any of 
thoſe 4 rt before given an account of. 


CHAP VI. 


ExpERIMENTS on the MzrRHOD of GENERATION, 


1 Have often reflected on the above ſyſtems, 
and am every day more and more confirmed 
in the opinion, that my theory was infinitely more 
probable than any of thoſe. I then began to ſup- 
poſe I might be able to attain a diſcovery of the liv- 
ang organical parts, from which I thought every ani- 
mal and vegetable drew their origin. My firſt ſup- 
Poſition was, that the ſpermatic animals ſeen in 
the ſeed of every male, might, poſhbly, be only 
organical parts, on Which I reaſoned as follows: 
It every animal and vegetable contains livin 
organical parts, the ſame parts would be found 
in their ſeed, and in a greater quantity than in 
any other ſubſtance, whether vegetable or animal; 
becauſe, the feed being only the extract of what 
is molt analogous to the individual, and moſt 
organical, it muſt contain a very great number 
of organical molecules; and the animalculæ we 
tee in the feed of males are, perhaps, only theſe 


tame 
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ſame living organical molecules; or, at leaſt, m> 
are only the firſt union or aſſemblage of theſe 
molecules: but if this is fo, the ſeed of the fe- 
male, as well as that of the male, muſt contain 
living organical molecules nearly alike ; and, con- 
ſequently, we ought to find moving bodies, or 
ſpermatic animals there, as well as. in the male: and 
fince the living organical parts arè common both to 
animals and vegetables, we ſhould alſo find them 
in the ſeeds of plants, in the nectareum, and in 
the ſtamina, 'which are the moſt ſubſtantial parts 
of the plant, and which contain the organical 
molecules neceſſary for re- production. I then ſe- 
riouſly thought of examining the ſeminal liquors 
of both ſexes, and the ſeeds of plants, with a 
microſcope, on which I made ſome experiments. 
I thought likewiſe, that the reſervoir of the fe- 
male ſeed might poſſibly be the cavity in which 
| Valliſnieri, and others, had uſeleſsly ſought for 
the egg. After having reflected on theſe ies for 
a year, they appeared to me ſufficiently founded 
to merit a farther enquiry. At length, I was de- 
termined to undertake a courſe of obſervations 
and experiments which required a good deal of 
time. Among my acquaintance was Mr. Need- 
ham, a gentleman well known among the natu- 
raliſts for his excellent microſcopical obſervations, 
printed in 1745. This gentleman. (whoſe merit 
alone was a ſufficient recommendation) was re- 
commended to me by Mr, Folkes, prefident of the 
Royal Society in London. As I was connected 
in friendſhip with this gentleman, I communi- 
cated my ideas to him; and as he had an ex- 
cellent microſcope, more convenient, and better 
than mine, I requeſted the loan of it for my 
experiments, and read to him the former part of 
this Work: at the ſame time, I told him, that 
I believed I had found the true reſervoir of the 


: female 
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female ſeed, and that I did not doubt but the 
liquor contained in the cavity of the glandulous 
body, was not the true female ſeminal liquor ; 
that I was perſuaded, ſpermatic animals might 


be found in this liquor by obſerving it with the 


microſcope, like as in the ſeed of males ; and that 
I was inclined to think, that there are moving bodies 
in the moſt ſubſtantial parts of vegetables, as in the 
ſhoots of almonds, fruits, in the nectareum, &c. 
and that there is 'great appearance, that theſe 
ſpermatic animals, diſcovered in the ſeminal li- 
quor of the male, are only the firſt afſemblage 
of organical parts, which might be in a much 
greater number in this liquor than in every 
other ſubſtance of the animal body, Mr. Need- 
ham ſeemed to approve of theſe ideas, and 
did me the favour to lend me his microſcope ; 
nay, he defired even to be preſent at ſome of 
my obſervations, At the ſame time, I commu- 
nicated my ſyſtem and proje& of Experiments to 
Meſſrs. Daubenton, Gueneau, and Dalibard ; and 
although I am greatly uſed to make optical ob- 
ſervations and experiments, and know perfectly 


well how to diſtinguiſh what there is real or ap- 


parent in what is ſeen in the microſcope, I 
yet did not chuſe to truſt to my own eyes, and 
engaged M. Daubenton to aſſiſt me. I cannot 
ſpeak too highly of what I owe to his friend- 
mip, in having quitted his common occupations 
to follow mine for ſeveral months; and he has 
cauſed me to remark a number of things, which 
otherwiſe would perhaps have eſcaped me. In 
thoſe nice matters, where we are eaſily deceived, 


it is very fortunate to meet with ſome perſon who 


will aſſiſt us. Meſſrs. Needham, Dalibart, and 
Gueneau, have obſerved part of what I am go- 
ing to relate; and M. Daubcnton has ſeen them 
all as well as me. 

Perſons 
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Perſons who are not experienced in the uſe of 
the microſcope, will not be diſpleaſed, that J here 
inſert ſome remarks which will be uſeful to them 
when they would repeat the following experi- 
ments, or make new ones. We ſhould give the 
preference to double microſcopes in which we ſee 
objects perpendicularly, and to fimple and double 
microſcopes in which we view the obje& hori- 
zontally : theſe double microſcopes have a plain 
or concave mirror which ſhews the objects clear. 
We ſhould, through preference, uſe the concave 
mirror, when we make our obſervations with the 
ſtrongeſt lens. Leuwenhoock, who, undoubtedly, 
has been the greateſt and moſt indefatigable of 
all microſcopical obſervators, has, nevertheleſs, 
only made uſe of fimple microſcopes, with which 
he viewed objects horizontally, If it is fo, his 
book ſeems to indicate, an aſſiduity and an in- 
conceivable patience was required to be deceived 
as little as poſhble in the almoſt infinite quan- 
tity of things which he has obſerved in ſo diſ- 
advantageous a manner, He bequeathed all his 
microſcopes to the Royal Society of London. Mr. 
Needham has aſſured me, that the beſt is not of 
ſo much effect as the ſtrongeſt lens which I made 
uſe of, and with which I made all my obſerva- 
tions. If this is true, it is neceſſary to remark, 
that moſt of the plates given by Leuwenhoock 
of microfcopical objects, eſpecially ſpermatic ani- 
mals, repreſents them much thicker and longer 
than he really ſaw them, which muſt lead us into 
errors; that alſo theſe pretended animals of a 
man, a dog, a rabbit, or cock, &c. engrav- 
ed in the Philoſophical Tranſactions, W. 141; and 
in Leuwenhoock, vol. I. p. 161; and which have 
afterwards been copied by Valliſnieri, Baker, and 
others, appear much ſmaller through the micro- 
ſcope than they are repreſented in the plates ; 
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which renders the microſcopes we ſpeak of, pre- 
ferable to the horizontal, as they are more ſtable 
than thoſe, the motion of the hand with which 
the microſcope is held, producing a little trem- 
bling, which cauſes the object to appear waver- 
ing, and never preſents the ſame part at. one time. 
Beſides this, there is always a motion in the li— 
quors cauſed by the agitation of the external air, 
whether we obſerve them by the one or the other 
of theſe microſcopes ; at leaſt, if we do not put 
the liquor between two plates of glaſs, or very 
fine talc, which diminiſhes ſomewhat of its tran- 
ſparency, and greatly lengthens the experiment; 
but the horizontal microſcope, whoſe tables are 
vertical, has a ſtill greater inconvenience, which 
is, that the moſt ponderous parts of the drop of 
liquor falls to the bottom ; conſequently, there 
are three motions, that of the trembling of the 
hand, that of the agitation of the fluid by the 
action of the air, and alſo that of the parts of 
the liquor falling to the bottom, and an infinity 
of others may reſult from the combination of 
theſe three motions, the greateſt and moſt gene- 
ral of which 1s, that certain ſmall globules which 
we ſee in theſe liquors, may move by their own 
motion and their own powers, while they only obey 
the compounded power of ſome of the three cauſes 
before ſpoken of. 


When we put a drop of liquor on the table 
of the double microſcope which I. made uſe of, 


although it is horizontally placed, and, conſe— 
quently, in the moſt advantageous ſituation, we 
ſtill ſee one common motion in the liquor which 
forces all what it contains to one fide. We 
muſt wait till the fluid is in an equilibrium and 
at reſt, before we make our obſervations; for 
it often occurs, that this motion of the fluid hur- 
ries away many globules, and forms a kind of 


current 
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current directed to one certain ſide, and ſometimes 
to both; a kind of whirling motion which returns 
one of theſe globules in a very different direc- 
tion to the others. The eye is then fixed on the 
globules: he fees, taking a different courſe from 
the reſt; and he thinks he perceives an animal, or 
at leaſt a body, which moves of itſelf, whereas 
its motion is only owing to that of the fluid; 
and as the liquor is apt to dry and thicken in 
the circumference of the drop, we muſt endeavour 
to fix the lens on the center of it. The drop 
ſhould allo be as large as poſſible, or ſo much 
liquor, till we perceive, that if more is taken 
there would no longer be a ſufficient tranſpareney 
to ſee perfectly what it contains. 

Before we abſolutely rely on our obſervations, 
and even before we begin to make them, we 
ſhould have a perfect knowledge of our micro- 
ſcope. There is no glaſs whatſoever but in which 
there are ſomè ſpots, bubbles, threads, and other 
defects, which we muſt nicely inſpect, in order 
that ſuch appearances are not repreſented to 
us as real and unknown objects: we muſt alſo 
endeavour to learn what effect the imperceptible 
duſt has which adheres to the glaſſes of the mi- 
croſcope. We ſhall gain a good knowledge of 
theſe cauſes by obſerving the microſcope ſeveral 
times. 

To make proper obſervation, the ſight, or focus, 
of the microſcope muſt not preciſely fall on the 
ſurface of the liquor, but a little above it. We 
muſt not ſo much rely on what paſſes upon the 
ſurface, as what is ſeen in the body of the li- 
quor. There are often bubbles on the ſurface 
which have irregular motions produced by the con- 
tact of che air. 

We can ſee much better with the light of two 
ſhort candles, than in brighteſt day, provided that 

Vol. IV. En this 
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this light is not agitated, to avoid which we muſt 


put a ſmall ſhade on the table which may in- 


cloſe the three ſides of the lights and _ micro- 
ſcope. 

We often ſee ſomething dark and 8 be- 
come tranſparent, and even to take different co- 
lours, or form concentrical and coloured rings, 
or a kind of a rainbow on their ſurface ; and o- 
ther matters, which are ſcen at firſt fight tranſpa- 
rent and clouded, become black and obicure: theſe 
changes are not real, and theſe appearances only 
depend on the obliquity the fight falls on the body 
with, and the height of the plain in which they 
are found. 

When there are bodies in a liquor which ſeems 
to move with great ſwiftneſs, eſpecially when they 
are on the ſurface, they form a furrowed motion 
in the liquor, which appears to follow the moving 
body, and which we might be inclined to miſtake 
for a tail, This appearance deceived me ſome- 
times at firſt, but I clearly perceived my. error, 
when theſe little bodies met others which ſtopped 


them; for there was no longer any appearance 


of tails. Theſe are the remarks which I have 
made, and which I have thought my duty to com- 
municate to thoſe who would make uſe of the mi- 
croſcope for the obſervation of liquors. 


Experiment the Firſt. 

I took from the feminal veſicles of a man, 
whole death was ſudden, and whoſe body was {till . 
warm, all the liquor therein contained: of this 
1 put a drop on the table of a very good double 
microſcope, without the addition of water or any 
other liquor. The firſt thing which preſented, was 
2 vapour which ſteamed from the liquor towards 
rhe lens, and obſcured it; ſo that I was obliged 
ro wipe the lens three or four times before we 

could 
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could diſtinguiſh any thing. "Theſe vapours being 
diſſipated, I at firſt ſaw very thick filaments, which 
in certain places ramined and ſeemed to extend 
into different branches, and in other places they 
mixed together. Theſe filaments very clearly ap- 
peared to be internally agitated by an undulating 
motion, and looked like hollow tubes which con- 
tained ſome moving thing. I very diſtinctly ſaw 
two of theſe filaments had an undulating motion, 
or vibration, nearly like that of two extended ftrings 
which being tied at the two extremities, and one 
of them pulled to the right, and the other to the 
left, by the middle of the ſtring, cauſe vibrati - 
ons. Theſe filaments were compoſed of globules 
which touched each other, and reſembled | beads 
I faw afterwards filaments which ſwelled in certain 
parts ; and I obſerved, that on the fide of theſe 
inflamed parts, ſmall globules came out, which had 
a diſtin&t oſcillatory motion, like that of a hori- 
zontal pendulum : theſe ſmall bodies were faſtened 
to the filaments by a ſmall thread which lengthen- 
ed gradually as the little body moved ; and at 
laſt, IJ ſaw theſe little bodies entirely looſened from 
this thick filament, carrying after them the ſmall 
thread which connected them. As this liquor was 
very thick, and the filaments too near each other 
for me clearly to diſtinguiſh what I defired, I di- 
lated another drop of this liquor with rain water, 
in which I was affured there were no animals. I 
then ſaw the filaments much ſeparated, and very 
diſtinctly perceived the motion of theſe little bo- 
dies I am ſpeaking of. Their motion now was 
more free, and they ſwam quicker ; and if | had 
not ſeen them ſeparate from the filaments, and 
earry along with them their thread, I ſhould have 
taken the moving body in this ſecond obſervation 
for an .animal, and the thread for its tail. I then 


attentively 
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attentively obſerved one of theſe filaments, from 


- whence theſe little bodies came, to be thicker than 


they were. I had alſo the ſatisfaction of ſeeing 
two of theſe little bodies which ſeparated with difh- 
culty, drag along with them a very long and very 
lopſe thread, which obſtructed their motion, as I ſhall 
hereafter mention. | | 

This ſeminal liquor was at firſt very thick, but 
by degrees it became more fluid: in leſs than an 
hour, its fluidity was ſo great as to be almoſt tran- 
ſparent ; and in proportion as this fluidity increaſed, 
the phenomena changed, as I ſhall relate. 


#214 #4 | Experiment II. 

When the ſeminal liquor has attained more flui- 
dity, we no longer ſee the filaments I have ſpoken 
of, but the little bodies which move, appear in 
great numbers; they have for the moſt part an 
oſcillatory motion, hke that of a pendulum, and 
they draw after them a long thread, which it may 
clearly be perceived they want to get rid of: their 
motion forwards is very flow, being an ofcilla- 
tion to the right and left. The motion of a boat 
faſtened in the midſt of a rapid ſtream to one 
fixed point, pretty well repreſents the motion of 
theſe bodies, excepting that the oſcillations of the 
boat is always made in the ſame place, whereas 
theſe little bodies advance by degrees by means 


of theſe oſcillations; but they do not always act 


upon one plan; or, to ſpeak more clearly, they 
have not, like a boat, a broad and flat bottom, 
which cauſes the ſame parts to be nearly always 
in the ſame direction. On the contrary, at each 
oſcillation, we perceive them take a very conſider- 
able rolling motion; ſo that, beſide their horizon- 
tal oſcillatory motion, which is ſtrongly viſible, they 
have one of a vertical balance, or rolling, which 
is alſo very ſtrong, which proves, that theſe little 

bodies 


their lower part is not ſufficiently extended to 
maintain them in the ſame poſition. 


* 1ment III. | ; 
At the end of two or three hours, when the li- 
quor is ſtill more fluid, we ſaw a greater quantity 
of theſe little bodies which moved, and ſeemed to be 
more free; the threads which they drag after them 
are grown ſhorter than they were before; their, 
progreſſiye motion alſo begins to be more direct, 
and their horizontal oſcillatory motion is greatly di- 
miniſhed; for the longer the threads are which 
they drag after them, the greater is the angle of, 
their oſcillation, that is to ſay, they make much 
more way from the right to the left, and as much 
leſs adyance, as the threads which retains them are 
longer; and, in proportion as theſe threads dimi- 
niſh in length, the oſcillatory motion leſſens, and 
the progreſſive motion increaſes. The vertical ba- 
lance ſubſiſts, and is always perceptible, inſomuch 
that the progreſſive motion is not made quick. 
This progreſſive motion is till ngw flow, and that of 
the balance very diſtinguiſhable. 1 


Experiment IV. ne 

In five or ſix hours the liquor attained its ut- 
moſt fluidity: moſt of theſe ſmall moving ſubſtances 
were entirely diſengaged from the thread which 
they dragged along: they were of an oval figure, 
and moved progreſſively with great ſwiftneſs, and 
then have a ſtronger reſemblance than ever to theſe 
animals that can move in any direction. Thoſe who 
have their threads ſtill adhering, are not ſo briſk 
as the others; and among thoſe that have the 
thread, there are ſome which ſeem to change their 
ſhape and fize; ſome are round, ſome oval, and 
others are thicker at their extremities than in the 
middle; 
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bodies are of a globulous figure, or, at leaſt, that 
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middle: the balancing and rolling motion is ſtill 


Experiment V. 

After two hours a kind of gelatinous matter ſet- 
tles to the bottom of the glais: it is of an aſh- 
colour and of a tolerable conſiſtency: the liquor 
that ſwims above it was almoſt as clear as water, 
with a kind of bluiſh tint, and had a near reſem- 
blance to water in which a little ſoap had been 
diflolved ; nevertheleſs, it always preſerved its viſ- 


. cidity. The moving ſubſtances have then a great 


activity, are looſened from their thread, moſt of 
them of an oval form, though there are ſome which 
are round, and move in all directions. I ſaw ſome 
change their form, and the oval become globulous. 
I faw others ſeparate, and from one oval formed 
two : they had more activity and motion, as they 
became ſmaller. _- e 
1 2 Experiment VI. | 
In twenty-four hours the ſeminal liquor had de- 
fited a greater quantity of the gelatinous matter. 
1 to dilute it with water, that I might make 
a better obſervation, but it did not readily mix, 
and it required a conſiderable time to diſſolve it. 
The ſmall parts which I ſeparated, appeared opaque 
and compoſed of an infinite number of tubes which 
formed a kind of net-work, in which no regular 
diſpoſition nor the leaſt motion could be ſeen: but 
in the clear liquor the motion ſtill continued; ſome 
ſmaller moving bodies were to be perceived, but 
they were not many. The next morning ſome 
were to be found there; but after that time I ſaw 
no more 1n this liquor than the globules, without any 
appearance of motion. 

I can affirm, that each of theſe obſervations has 
been repeated ſeveral times with the moſt poſſible 
— and I am perſuaded, that thoſe threads 
above mentioned, are not tails belonging to, nor do 


they 
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they make a part of the individual; for theſe 


tails have no proportion with the reſt of the body: 
they are of different ſizes, though the moving bo- 


dies are nearly of the ſame ſize. The globule ap - 
pears embarraſſed in its motion, as its tail is lon- 
ger. or ſhorter; ſometimes it cannot advance or 
quit its ſtation ; and it has but one oſcillatory mo- 
tion from the right to the left, or from the lefr 
to the right, when this tail is very long. It is 
very clearly ſeen, that they uſe great efforts to get 


rid of them. 
Having taken the ſeminal liquor from another 


human corpſe which was but juſt dead, and ſtill 
warm: it at firſt appeared to the naked eye only 


as a mucilaginous matter nearly coagulated, and 
very viſcous: having put a drop of it on the ta- 


ble of the microſcope, it immediately liquified: 


it had at firſt a condenſed appearance, and ſeemed 
to form a very compact web, compoſed of long 
and thick filaments, which grew from the thickeſt 


part of the liquor, Theſe filaments ſeparated in 


proportion as the liquor became more fluid, and 
at length they divided into globules, which at firſt 
ſeemed to have but little power to ſet themſelves 
in motion, but increaſed as they ſeparated from 


the filament, from which they made many efforts. 
to diſengage themſelves, and to which they were 


faſtened by the thread which they drew after them; 
each then formed to themſelves tails of different 
ſizes, ſome of which were ſo thin and ſo long as 
to have no proportion with the body of theſe glo- 


bules: they were all ſo much the more embar- 
raſſed as theſe threads or tails were longer. The 
angle of their oſcillatory motion from left to right, 


and from right to left, was allo as much greater 


as thoſe filaments were longer; and their progreſſive 
2 motion 
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motion ſo much the more remarkable as theſe tails 


were ſhorter. | 16 

| Experiment VIII. 5 
Having continued theſe obſervations for four- 

teen hours, I perceived, that theſe threads, or tails, 


were continually leſſening, and became ſo fine, that 


at laſt their extremities were no longer viſible, and 
at length the whole entirely diſappeared. - It was 
at this time the globules abſolutely ceaſed their 
oſcillatory horizontal motion, which was direct, 
although they had always the vertical balancing 
motion, like the rolling of a ſhip. They moved 
in a progreſſive manner, nearly in a ſtrait line, 
and theſe all had tails: they were oval, tran- 
fparent, and perfectly like thoſe pretended animals 
ſeen in the liquor of an oyſter; and ſtill more to 
thoſe ſeen in the jelly of roaſt veal at the end of 
the fourth day, as we ſhall. obſerve in the courſe 
of this work, when we ſpeak of the experimenes 
made by M. Needham, in conſequence of my Sy- 
ſtem, and which he has carried as far as could be 


wiſhed from his great judgment and abilities in 


microſcopical obſervations. 


| aerwiren the tenth and eleventh hour of theſe 


obſervations, the liquor being then extremely fluid, 
all theſe globules appeared to proceed in crowds 
from one and the fame fide ; they paſſed over the 
table of the micreſcope in leſs than four ſeconds ; 
the wete ranged one after the other; they moved 
ſeven or eigat in front, and fo on ſucceſſively, as 
troops which march in files. I obſerved this fin- 
gular inftance for more than five minutes; and. 
as their courſe did not finiſh, I was defirous of 
finding the ſource, and, having gently moved my 
microſcope, I perceived, that all theſe moving. 
globules came from a kind of mucitage, hr 

| 1 
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the filamentary network continually produced them 
more abundant and quicker than the filaments 
were produced ten hours before. There was ftill 
a remarkable difference between theſe moving bo- 
dies produced in the thick liquor, and thoſe which 
were produced in the fame liquor became more 


fluid: theſe laſt had no thread behind them; 


their motion was quicker, and they went in flocks 
like ſheep. I obſerved the mucilage from whence 
they iſſued, and perceived them to diminiſh and 
convert themſelves ſucceſſively into moving glo- 
bules, till the diminution of more than half the 
bulk ; after which, the liquor being too dry, this 
mucilage became obſcure in its middle, and all 
the environs were marked and divided by the 
ſmall threads, which appeared to be formed from 
the bodies of theſe moving globules which. were 
united as it dried up, not in one ſingle maſs, but 
in long threads, regularly diſpoſed, with quadran- 
gular intervals. Here there is found a network very 


hke to a cobweb, on which the moiſture hung in an 
infinite number of little globules; 


| Experiment X. | 

I perceived, by the obſervation which I have re- 
counted the firſt, that theſe little moving bodies 
changed their form ; and I thought I ſaw, that they 
all in general diminiſhed ; but that I was not certain 
of it. In this laſt obſervation, at the twelfth and 
thirteenth hour I obſerved it more diſtinctly; but, 
at the ſame time, remarked, that they diminiſhed 
conſiderably in fize : yet incteaſed in fpecifical 
gravity, eſpecially when their motion was near- 
ly finiſhed, which happened all at once, and in a 


different direction from that in which they moved; 
for when their action ceaſed, they ſunk to the bottom 
of the liquor, and formed a ſediment there of an 


aſh colour, plainly perceptible to the naked eye, and 
which appearcd through the microſcope to be com- 
Vol. IV. 11 poſed 
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poſed only of globules adherent to one another, 
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ſometimes in threads, and at other times in knots, 
but almoſt always in a regular manner without any 
motion. | 
42-14 Experiment XI. 
Having taken the ſeed of a dog, which it had 
emitted naturally in ſo great a quantity, I obſerved, 
that this liquor was clear, and had no tenacity. I 
put it, like the reſt I have ſpoken of, in a phial, 
and having examined it with a microſcope, without 
diluting it with water, I perceived all theſe moving 
bodies almoſt entirely like thoſe of the liquor of a 
man: they had threads, or tails, perfectly alike ; 
they were alſo nearly of the ſame fize: in a word, 
they reſembled, as perfectly as poſſible, thoſe I ſaw 
in the human liquor, liquified during two or three 
hours. I then ſought for the filaments in this li- 
quor of the dog, which I had ſeen in the other, but 
it was uſeleſs; I perceived only ſome. long threads, 
entirely like thoſe which ſerved as a tail to theſe 
globules. Theſe: threads were not attached to the 
globules, and were motionleſs. . Thoſe globules 
which were in motion, and had tails, appeared to 
me to move quicker than thoſe in the ſeminal li- 
quor of a man; they had almoſt no oſcillatory ho- 
rizontal, but a rolling motion. Theſe moving bo- 
dies were not in a very great number ; and although 
their progreſſive motion was —_ than that of 
the moving bodies of the liquor of a man, it was, 
nevertheleſs, not rapid, and ſome time was required 
to diſtinguiſh them. I obſerved this liquor at firſt 
for three hours ſucceſſively, but perceived no 
change, nor any thing new. After which I obs 
ſerved it at another time for four hours ſucceſſively, 
and I remarked, that the number of moving bodies 
diminiſhed by degrees : .the fourth day, there was 
ſtill ſome though they were very few; and often I 
only ſound one or two in a drop of liquor. From 
| the 
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the ſecond day the number of thoſe which had a tail. 
were ſmaller than that of thofe which were deprived 
of them; the third day there were ſtill fewer which 
had tails, yet at the laſt day there ſtill remained 
ſome which had them; the liquor had then de- 
poſited a whitiſh ſediment, which appeared to: be 
compoſed of immoveable globules, and many little 
threads, which feemed to be tails ſeparated from 
the globules. There was alſo ſome attached to the 
globules, which appeared to be the dead bodies of 
theſe little animals, but whoſe form was neverthe- 
leſs different from that which I ſaw when they 
moved, for the globules appeared broader, and a 
little open and thicker than the moving globules, or 
the reſt, which remained without motion at the 
bottom of the liquar, ſeparated from their tails, 
Experiment XII. 13, 
Another time having taken the ſeminal liquor of 
the tenth day, which was furniſhed by a natural 
emiſſion, I again perceived the forementioned phæ- 
nomena ; but I ſaw, beſides this, one of the drops of 
this liquor, a mucilaginous part, which produced 
moying globules like the ninth experiment, and 
theſe globules formed a current, and went in ranks 
like a flock, I fixed a reſolution then to obſerve this 
mucilage narrowly : it appeared to me animated with 
an internal inflated motion, which produced imall 
bloated appearances in different parts remote from 
each other, and it was from theſe inflated parts that 
I perceived theſe moving globules to iſſue with a 
nearly equal ſwiftneſs, and the fame moving direc- 
tion. The bodies of theſe globules were not different 
from the reſt ; but though they iftued immediately 


SO 


ſtrom the mucilage, they had no tails. I obſerved 


chat many of theſe globules changed their ſhape, and 
lengthened confiderably, and became like little cy- 
Unders, after which the two extremitics of the cylin- 
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ders were bloated, and they divided into two other 


globules, both moving and following the ſame di- 
rection as that which they had before they were 
united, either under the cylindrical, or the pre- 
ceding globular form. 


Experiment XIII. 
The phial, which contained this liquor, having been 
broke by accident, I, a third time, took the liquor 


of the ſame dog; but whether the animal was wearied 


by too re-iterated emiſſions, or by other cauſes, I am 
ignorant of; the ſeminal liquor contained none of 
the above bodies, but was tranſparent and viſcous, 
like the ſerum of the blood; and having obſerved it 
then, and one, two, three, and even twenty-four 
hours afterwards, it preſented nothing new, except 
many thick obſcure globules; there was not a ſingle 


moving body to be ſeen, nor any mucilage; in a 
word, nothing that I had before ſeen. 


Experiment XIV, 
I afterwards opened a dog, and ſeperated the teſti- 
cle and the adherent veſlels, in order to repeat the 


ſame obſervations, but I remarked no ſeminal ve- 


ficles, and apparently the ſeed in thoſe animals paſſed 
directly from the teſticles into the urethra, I found 
but a ſmall quantity of liquor in the teſticles : al- 
though the dog was adult and vigorous, and alive 
when I ſearched for this liquor, I did not obſerve, 
in the ſmall quantity I could collect, any bodies that 
were in motion like thoſe which I had before ſeen ; 
I only perceived a great quantity of very ſmall glo- 
bules, moſt of which were motionleſs, and ſome of 
the ſmalleſt had ſome trifling approximating motions, 
which I could not follow, becauſe the drops I ga- 
thered were ſo exceedingly minute, that they dried 
away in two or three minutes after they were 'placed 
in the microſcope, * 


Exper iment 
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Experiment XV. | 

Having cut the teſticles of this dog into two parts, 
I infuſed it in water, and having cloſely ſealed up 
the veſſel, I obſerved three days after, this infuſion, 
which I had made with the defign of diſcovering 
whether the fleſh did not contain bodies which were 
in motion. I ſaw a great quantity of moving bodies 
of a globular and oval form, like thoſe I had ſeen in 
the ſeminal liquor of the dog, excepting that each 
of theſe bodies had no threads; they moved in all 
manner of directions with great ſwiftneſs, I ob- 
ſerved theſe bodies, which appeared animated for 
ſome time, and ſaw many change their form, I per- 
ceived forme to lengthen, and others to contract, 
while ſome ſwelled at both extremities ; there were 
numbers that were ſmaller and thicker than the reſt ; 
but all in motion, and to comprehend them all toge- 
ther, they were about the ſize and figure of choſe 1 
have deſcribed in the fourth experiment. 


Experiment XVI. 

The next morning the number of theſe globules 
were increaſed, but they appeared ſmaller: their 
motion was alſo more rapid and irregular, they had 

alſo another appearance wifh reſpect to their form 
and manner of moving, which ſeemed confuſed ; the 
next day, and ſeveral days after, till the fifteenth 
day, there were moying bodies in the water, 
whoſe thickneſs gradually diminiſhed, till they were 
no longer vifible; though the motion had not 
ceaſed, And the laſt, which I perceived with great 
difficulty on the nineteenth and twentieth days, 
moved with greater rapidity than ever. Upon the 
water a kind of pelicle was formed, which appeared 
to be compoſed only of the coverings of thoſe moving 
bodies, whoſe ſubſtance appeared to be a net-work 
„ef tubes, ſmal] threads, ſcales, &c. all motionleſs ; 
- | | | this 
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this pellicle, and theſe moving bodies could not 
come into the liquor by means of external air, ſince 
the bottle had been kept carefully ſealed. 


Experiment XVII. 

I then ſucceſſively opened ten rabbits on different 
days, carefully to obſerve and examine their ſeminal 
liquor; the firſt had not a drop of this liquor, either 
in the teſticles, or ſeminal veſſels. In the ſecond I 
diſcovered no more, although I was aſſured that this 
ſecond rabbit was adult, and that it was the father of 
a very numerous family. I ſucceeded no better in 
the third; I imagined that the female ſhould be 
brought to theſe animals, to excite and produce the 
feed, and I purchaſed. both buck and doe rabbits, 
which were put in couples into hatches, ſo that their 
careſſes might be plainly obſerved, but where it was 
impoſſible for them to compleat them. At firſt my 
endeavours did not ſucceed, for on opening two, no 
more ſeminal liquor was gained than in the three 
firſt; however, in the fixth that I opened, I found 
great plenty. It was a large white rabbit, which 
moved very vigorous. I found in the ſeminal ve- 
ſieles as much congealed liquor as could be contained 
in a tea-ſpoon; this matter reſembles calves jelly, 
and was of a pretty tranſparent citron colour, having 
examined it with the microſcope, I perceived it to 
reſolve by flow degrees into filaments and thick glo- 
bules, many of which appeared faſtened to each 
other; but I did not remark any diſtinct 
motion in them, only as the matter liquified, 
it formed a kind of current, by which rheſe fila- 
ments and globules ſeemed to be drawn all to one 
fide, I expected to find this matter take a greater 
degree of fluidity, but that did not happen ; after it 
was a little liquified, it dried—and I could never 
perceive any thing further than what is above men- 

tioned 
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tioned when this matter was mixed with water: 
indeed, it did not appear to be able to dilute it. 


| Experiment XVIII. 

Having opened another rabbit, I only found a 
very {mall quantity of ſeminal matter, which was of 
a colour and conſiſtency entirely different from that 
here ſpoken of; it was ſcarcely tinctured, of a yellow 
hue, and was more fluid than that; as there was 
but very little, and as I feared it would get dry too 
haſtily, I was forced to mix it with water; 
from the firſt obſervation, I did not perceive 
the filaments I had ſeen in the other, but 1 
diſcovered three globules, all in a trembling and 
reſtleſs motion ; they had alſo a progreſhve motion, 
but it was very flow; ſome alſo turned round the 
others, and moſt appeared to turn upon their centre. 
I could not purſue this obſervation any farther, be- 
cauſe I had not a ſufficient quantity of this ſeminal 
liquor, which ſo ſoon got dry. 


Experiment XIX. 

Having opened another rabbit, I could not diſ- 
cover any of this matter, although it had been 
been ſeveral days with its female like the reſt 5 but 
in the ſeminal veſicles of another, I found almoſt as 
much congealed liquor as in that of obſervation xvii: 
This congealed liquor, which I examined at firſt in 
the ſame manner as the reſt, afforded me no greater 
diſcovery, inſomuch that I infuſed the whole quan- 
tity I collected, in almoſt double the quantity of 
water; and after having briſkly ſhook them toge- 
ther, I ſuffered them to reſt for ten minutes, after 
which, on inſpecting this infufion, I ſaw the ſame 
large globules as before, entitely looſe and ſeparated, 
and even very diftant from each other; they had 
different approximating motions with reſpect to each 
other, but theſe motions were ſo ſlow, as to be 

; ſcarcely 
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ſcarcely diſcernable ; two or three hours after, thele 
globules ſeemed to be diminiſhed, and their motion 
was become more diſtin& : they all appeared to 
turm on their centres, and although their trembling 
motion was much more diſtin& than that of their 
progreſſive, nevertheleſs they were olearly ſeen to 
change their ſituation irregularly with reſpect to each 
other : there was even ſome that turned ſlowly round 
the reſt; ſix or ſeven hours after the globules were 
become ſtill leſs, and their action was increaſed : 
they appeared to me to be in much greater numbers, 
and all their motions diſtinct. The next morning 
there was a prodigious multitude of globules in 
motion, which were at leaſt three times ſmaller than 
they at firſt appeared. I obſerved theſe globules 
eight days, many ſeemed to join together, after 
which their motion ceaſed ; this union, however, 
appeared to me only ſuperficial and accidental ; ſome 
were larger than others, moſt of them were round 
and ſpherical, and ſome oval; others were longiſh, 
the largeſt were moſt tranſparent, and the ſmalleſt 
were almoſt black. This difference did not proceed 
from the light: for in whatever ſituation theſe ſmall 
globules were in, they were always of the ſame dark 
appearance; their motion was much more rapid 
than the large ones, and what I remarked moſt 
clearly and moſt generally in all, was their dimi- 
nution of fize, which was ſo much ſo, that at the 
eighth day they were fo exceedingly ſmall as to be 
no longer perceptible, and at laſt abſolutely diſap- 
appeared, though the motion till continued. 


Experiment XX. | 
At length having obtained, with no ſmall diffi- 
culty, the ſeminal liquor of another rabbit, ſuch as 
it furniſhed its female, with which it did not remain 
more than a minute in copulation, I remarked it 


co 
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to be more fluid than that which had been taken 
from the ſeminal veſicles, and the phenomena. which- 
it offered was alſo very different; for in this liquor 
there were globules and filaments in motion, of which 
T have ſpoken, and alſo thoſe kinds of globules with 
threads or tails, reſembling thoſe of a dog or a man, 
but only appearing ſmaller and briſker ; they paſſed 
over the microſcope in an inſtant : the tails or threads 
appeared to me ſhorter than thoſe of other ſpermaric 
animals, and I own, that however careful I was in 
my examination-of them, I am not certain whether 
ſome of thoſe tails were not falſe appearances, pro- 
duced by the furrows which theſe moving globules 
formed in the liquor they ſwam in, with too great 
rapidity to admit of my obſerving them; beſides, 
the liquor, though poſſeſſed of great fluidity at firſt, 
very readily dried away. 


Experiment X XI. 

Aftet this I was reſolved to examine the ſeminal 
liquor of a ram; but as I had it not in my power to 
have one of theſe animals alive, I applied to a 
butcher, whom I defired to ſend me the teſticles and 
the other parts of generation belonging to a ram; 
the moment it was killed, he ſupplied me with at 
leaſt twelve or thirteen at different times, but 1 
could not find liquor ſufficient for this experiment, 
either in the epididymis or ſeminal veſicles. In the 
little drops I was able to collect, I only perceived 

lobules which had no motion; as I made theſe ob- 
Ervatibna in March, I ſuppoſed it not to be the 
rutting ſeaſon of thoſe animals, and that by repeating 
theſe obſervations in October, I ſhould be able to 
diſcoyer the ſeminal liquor in thoſe veſſels, I cut 
many of theſe teſticles in two longitudinally, and 
having collected a ſmall quantity of liquor, which 
we were obliged to preſs, J found no more in it than 
I did in that df the epididymis, On the whole, all 
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theſe teſticles were very ſound, and of the ſize of a 


hen's egg. 


Experiment XXII. 

I took three of theſe teſticles, cut each of them 
into four parts, and put them into ſeparate bottles, 
with as much water as was but juſt ſufficient to cover 
them ; theſe bottles I firmly encloſed with linnen and 
parchment, and ſuffered the infuſion to remain for 
tour days; after which I examined the liquor of 
each by the microſcope, and found them all replete 
with an infinity of moving bodies, moſt part of 
which were oval, and the reſt globular ; they were 
pretty thick, and, reſembled thoſe of the eighth ex- 
periment ; their motion was neither briſk, uncertain, 
nor very rapid, but equal, uniform, and continued 
in all manner of directions; all theſe moving bodies 
were nearly of one ſize in each liquor, but they had 
no tail, nor was there any filaments or threads in 
this liquor, where the motion of theſe little bodies 
was retained, during fifteen or fixteen days ; they 
often changed their form, and ſeemed ſucceſſively 
to throw off their external tunic ; they alſo became 


every day ſmaller, and I did not loſe fight of them 


till the ſixteenth day, for the motion always ſubſided 


When they were no longer perceptible. 


1 XXIII. 

In the month of October I opened a ram, and 
found a great quantity of ſeminal liquor in the epi- 
didymis; having immediately examined it with the 
microſcope, I perceived an innumerable multitude 
of moving bodies, which were ſo numerous, that 
all the liquor ſeemed to be entirely compoſed of 
them; as it was too thick to diſtinguiſh the form 


of theſe moving bodies perfectly, I diluted it with 


water, but I was ſurpriſed to ſee the motion of theſe 
bodics fuddenly ſtop, though I perceived them very 
| diſtinctly ; 
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diſtinctly; having many times repeated the ſame 
obſervation, I perceived that the water which, as I 
have ſaid, perfectly diluted the ſeminal liquors of a 
a man, a dog, &c, ſeemed on the contrary only to 
coagulate that of a ram, and would ſcarcely mix 
with it, which made me conjecture it to be of the 
ſame nature as ſuet, which hardens and coagulates. 
I was ſoon confirmed in this opinion; for having 
opened the other epididymis, where I thought to 
have found the liquor, I only diſcovered a thick, 
opaque, coagulated matter; the ſhort ſpace of time 
during which theſe parts had been expoſed to the 
air, having cooled and coagulated by the ſeminal 
liquor they contained. | 


Experiment XXIV. 

I then opened another ram, and in order to pre- 
vent the ſeminal liquor from coagulating, I per- 
mitted the parts of generation to remain in the body 
of the animal, and covered it over with warm cloths; 
By theſe precautions I ſcarcely obſerved the ſeminal 
liquor in its fluid ſtate : it was replete with an in- 
finity of moving bodies, all oblong, and moving 
about in various directions, but as ſoon as the liquor 
which was on the table of the microſcope, grew 
cold, the motion of all theſe bodies immediately 
ceaſed. I attempted to dilute the liquor with hot 
water; the motion of the ſmall bodies remained 
ſome time longer, that is to ſay, three or four 
minutes ; the quantity of theſe moving bodies was 
ſo great in this liquor, although diluted, that they 
nearly touched each other; they were all of the 
fame fize and form, but had no tail;: their motion 
was not very quick, and when it ſtopped by the 


coagulation of the liquor, they did not change their 
form, 


Exper imerd 
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As I was perſuaded not only by my theory, but 
alſo by the obſervations and diſcoveries of all thoſe 
who had made experiments before me, that the fe- 
male, as well as the male, has a ſeminal and prolific 
liquor; and as I had not the leaſt doubt, but that the 


' retervoir of this liquor was not the cavity of the glan- 


dulous body of the teſticle ; where anatomiſts, preju- 
diced with their favourite ſyſtem, attempted to find 
the egg, I purchaſed ſeveral dogs and bitches, and 
ſome male and female rabbits, which I fed ſeparatel 
from each other. I ſpoke to a butcher alſo to let me 
have the genital parts of the cows and ſheep he killed, 
which he engaged to bring to me as ſoon as the beafts 
expired. Having then aſſured myſelf of a ſurgeon, 
to make the neceffary diſſections, and in order to 
have a comparative object with the liquor. of the fe- 
male, I again obſerved the ſeminal liquor of a dog, 
and diſcovered there the ſame moving bodies as I 
had before; theſe bodies had threads behind them 
which reſembled tails, from which they got looſg with 
difficulty: thoſe whoſe tails were thorteſt,, moved 
with greater agility than the reſt: they had all a rol- 
ling, and in general a progreſſive, motion, which 
though very apparent, was not very quick, 


Experiment XXVII. 

While I was thus occupied, a bitch was diſſected, 
which had been four or five days in. feat, and 
had not received the dog. The teſticles which 
are at the ends of the horns of the matrix were 


readily found; having examined one of theſe 


teſticles, I diſcovered a red, glandulous, promi- 
nent body, about the ſize of a pea. This glandu- 
lous body perfectly reſembled a little nipple, and on 
the outfide was a very viſible orifice formed by two 
lips, one of which jutted out more than the other. 


Having introduced a {mall infirument into this ori- 


tice, 
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fice, we diſtinctly perceived liquor to drop from it, 
which we caught to place on the microſcope, after 
having recommended to the ſurgeon to replace the 
teſticles in the body of the animal which was yet 
alive, in order to keep them warm. I then examined 
this liquor with a microſcope, and, at the firſt glance, 
had the ſatisfaction to fee moving bodies with tails, 
which were abſolutely like thoſe 1 juſt before ſaw in 
the ſeminal liquor of a dog. M. Needham and Dau- 
benton, who obſerved them with me, were ſo ſur- 
prized at this reſemblance, that they could ſcarcely 
believe but that theſe ſpermatic animals belonged to 
the dog which we had juſt before examined. They 
thought I had forgotten to change the table of the 
microſcope, and that ſome of the dog's liquor might 
remain, or that the inſtrument with which we had ga- 
thered the liquor of the bitch, might before have 
been uſed for the dog. M. Needham then took alſo 
difletent inſtruments, and having obtained ſome 
treſh liquor, he examined it firſt, and ſaw there the 
{ame kind of animals, and was convinced not oaly of 
the exiſtence of theſe ſpermatic animals in the ſeminal 
liquor of the bitch; but likewiſe of their reſemblance 
with thoſe of the ſeminal liquor of the male. We 
perceived ten times at leaft in different drops of the 
lame liquor, the like phznomena ; for there was a 
ſufficient quantity of ſeminal liquor in this glandulous 
body. 
Experiment XXVII. 1 

Having afterwards examined the other teſticle, I 
found a glandulous body in its growing ſtate, but 
this body was not perfected, nor had any external 
orifice; it was much ſmaller, and not ſo red as the 
firſt, Having opened it, I found no liquor there, 
but only a ſmall fold in the internal part, which 
1 judged to be the origin of the cavity that 
was to contain» the liquor, This . ſecond veſicle 
had fome very lymphatic veficles externally. I 


pierced 
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pierced one of them with a lancet, and a clear and 

limpid liquor ſpirted out, which I examined with 

the microſcope : it contained nothing fimilar to 

that of the glandulous body; but was a clear mat- 
ter, compoſed of three ſmall globules which were 

motionleſs. Having often repeated this obſervati- 

on, I aſſured myſelf, that this liquor which the ve- 

ficles incloſed, is only a kind of lymph which con- 
tains nothing animated or fimilar to that ſeen in the 

female ſeed which is formed and perfected in the 

glandulous body, | 


Fifteen days after, I opened another bitch that 
had been in heat ſeven or eight days, but had not re- 
ceived the dog. I ſought for the teſticles, and 
found them contiguous to the extremities of the 
horns of the matrix : theſe horns are very long, their 
external tunic ſurrounds the teſticles, and they ap- 
pear covered with that membrane like a cowl. In 
each teſticle I found a glandulous body. in its full 
maturity. The firſt which I examined was half 
opened, and there was a paſſage, or canal, which. 
penetrated into the teſticle, and which was replete 
with this ſeminal liquor : the fecond was ſomewhat 
more prominent and thick, and the orifice, or ca- 
nal, which contained the liquor, was above the nip- 
ple. I took theſe two liquors, and having compared 
them, I found them to be perfectly alike. The ſe- 
minal liquor of the female is at leaſt as liquid as that 
of the male. Having afterwards examined the two 
liquors with the microſcope, I perceived the like 
moving bodies, and the ſame phenomena I before 
had ſeen in the ſeminal liquor of the other bitch. I 
ſaw befides many globules which moved very briſk- 
ly, and endeavoured to diſengage themſelves from 
the mucilage which ſurrounded them: there was as 
great a quantity as there was in the ſeed of the male. 


Experiment 
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Experiment XXIX. 

From theſe glandulous bodies I preſſed all the 
liquor they contained, and having collected them, I 
found enough to laſt for four or five hours obſerva- 
tions. I remarked, that they depofited ſomewhat to 
the bottom, or, at leaſt, that the liquor thickened. I 
took one drop of this liquor which was thicker than 
the reſt, and having put it on the microſcope, per- 
ccived, that the mucilaginous part of the ſeed was 
condenſed, and formed a continued network. On 
the external border of this network, and at a confi- 
derable diſtance from its circumference, there was 
a torrent, or current, which appeared to be com- 
poſed of globules, which moved with rapidity : theſe 
globules had motions of their own, were even live- 
ly, active, and appeared to be diſengaged from 
their mucilaginous covering, and their tails.” This 
ſo perfectly reſembled the courſe of the blood in the 
ſmall tranſparent veins, that although the current 
was ſo very great, and theſe globules had their own 
particular motions, I was ſtruck with the ſimilarity ; 
for they appeared not only to be animated by their 
own powers, but alſo to be impelled by a common 
power, and conſtrained to follow in an herd. From 
this obſervation, and the ninth and twelfth, I con- 
clude, that when the fluid begins to coagulate and 
thicken, whether by drying or ſome other cauſe, 
theſe active globules break, and tear the mucilagi- 
nous coverings, in which they are contained, and 
that they eſcape by the fide where the liquor re- 
mained more fluid, Theſe moving bodies had then 
neither thread, nor any thing like tails : they were 
for the moſt part oval, and a little flat on the top ; 
for they had no rolling motion, at leaſt not any that 
was perceptible. 


Ex- 


cle; for it was full of active globules which moved 
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horns of the matrix, and which contained moving 
-] endeavoured to mix theſe two liquors; and having 
examined this mixture with the microſcope, I per- 


ſimilar, that it was impoſſible to diſtinguiſh thoſe of 
the male from thoſe of the female; I only thought 
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I did not perceive this mixture produced the leaſt 
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| Experiment XXX. 

The | horns of the matrix were externally ſoft, 
and did not appear replete with any liquor: I open- 
ed them longitudinally, and I only found a very 
ſmall quantity of liquor. I obferved this liquor with 
the microſcope, and found it the fame as that 
preſſed from the glandulous ſubſtance of the teſt 


in the ſame manner, and were abſolutely fimilar to 
thoſe I had obſerved in the liquor extracted from the 
glandulous ſubſtance. Theſe glandulous bodies are 
alſo placed fo as to ſprinkle this liquor eaſily on the 
horns of the matrix, and I am perſuaded, that as 
long as the heat of bitches remain, and perhaps ſome 
time after, there is a continual dropping of this li- 
quor from the glandulous ſubſtance into the horns 
of the matrix ; and that this dropping remains till 
the glandulous ſubſtance has empticd the veſicles of 
the teſticles to which it correſponds: it then becomes 
fluid by degrees, is effaced, and only leaves a little 
reddiſh cicatrix which is ſeen in the internal part of 
the teſticle,” 3 
Experiment XXXI. ra © 
T took this ſeminal liquor which was in one of the 


bodies, or ſpermatic animals, like thoſe of the male. 
At the ſame time, having taken the ſeminal liquor 
of a dog, furniſhed by a natural emiffion, and which 


contained, like that of the female, moving bodies, 


ceived nothing new, the liquor remaining always 
the fame, as were the moving bodies, which were fo 
I ſaw their motion a little ſlackened, but otherwiſe 


alteration. 


Ex- 
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| Experiment XXX II. 

Having diſſected another bitch, which was young, 
and had never been in heat, I only diſcovered 4 
ſmall protuberance on one of the teſticles, which 1 
knew to be the origin-of a glandulous body; and, on 
the other teſticle, I perceived no fign of a glandulous 
body. The ſurface of theſe teſticles was ſmooth and 
even, and the lympharit veſſels could ſcarcely be 
ſeen externally, which, however, I eafily found by 
{eparating the tunic which covered the teſticles ; 
but theſe veſicles were not confiderable ; and having 
examined the ſmall quantity of liquor I could colz 
lect in them, I only perceived ſome little globules 
without any motion, and ſome larger and flatter glo- 
bules, which I readily knew to be globules of blood 
with which this liquor was a little mixed. 


Experiment XXXIII. 

In another bitch, which was younger, and only 
three or four months old, there was no appearance 
of a glandulous body on the teſticles : they were 
white, ſmooth, and without any protuberance exter- 
nally, and covered with a cowl like the reſt, There 
were ſome little yeficles, which contained but a little 
liquor, and even the internal ſubſtance of theteſticles 
ſeemed to be fleſh, nearly like a ſweetbread of veal, 
and it was but with great difficulty we could per- 
ccive ſome veſicles externally, or rather at the cir- 
curafeftence of this fleſh, I had the curioſity to 
compare one of theſe teſticles with that of a young 
dog of the ſame ſize nearly as the bitch; they ap- 

eared perfectly fimilar internally: the ſubſtance of 
he fleſh may be ſaid to be of the ſame nature. I do 
not by this remark pretend to contradict what ana- 
tomiſts have ſaid concerning the teſticles of dogs, 
which chey affirm to be only a firing of veſſels, 
which may be divided, and which are very thin and 
yery long. I only ſay, that the appearance of the 
For. IV. LI internal 
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internal ſubſtance of the female teſticles is like that 
of the males, When the glandulous ſubſtances are 
not yet grow n. 


Experiment XX XIV. 

The genital parts of acow which had beenjuſt killed 
was ſent to me; and as it was. above half a mile fromany 
houſe to where the beaſt was killed, it was covered 
over with hot cloths, and put into a baſket on a live 
tabbit, which likewiſe ſquatted on a cloth at the bot- 
tom, fo that I received them almoſt as hot as when 
they were taken out of the body of the cow, I imme- 
diately inſpected the teſticles, and found them of the 
fize of.a hen's, or, at leaſt, a 3 8 egg. One of 
theſe teſticles had a glandulous ſubſtance as thick as 
a pea: it was protuberant outwardly, nearly like a 
ſmall nipple; but this glandulous ſubſtance was not 
pierced, nor was there any lit, or orifice, external- 
ly : it was cloſe and hard. I preſſed it with my fin- 
gers, but nothing iſſued from it; J examined it ſtil] 
cloſer, to ſee if there was no little imperceptible 
opening, butl perceived none; yet there were very 
deep roots in the internal ſubſtance of the teſticle, 1 
remarked before this teſticle was diſſected, that there 
were two other glandulous ſubſtances at tolerable di- 
ſtances from the firſt; but theſe glandulous ſub- 
ſtances were. but juſt began to grow; they were be- 
low the common membrane of the teſticle; they 
were ſcarccly bigger than the largeſt lentil; their 
colour was yellowiſh, whereas that which ſeemed to 
have pierced the membrane of the teſticle, was of a 
roſe colour. I opened this laſt glandulous ſubſtance 
longitudinally, and examined with the greateſt at- 
tention the opening we had juſt made, and which 
ſeparated this glandulous ſubftance in its middle, 
and diſcovered. a ſmall cavity at the bottom: but 
neither this cavity, ner all the reſt of this glandu- 
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lous ſubſtance, contained any liquor, I therefore 
judged, that it was far diſtant from its maturity. 


Expgiment XXXV. 

The other teſticle had no glandulous body promi- 
nent outwardly, or which had picreed the common 
membrane which covered the teſticle ; there were 
only two little glandulous ſubſtances, which began 
to grow and to form a little protuberance below this 
membrane. I opened both of them, but no liquor 
iſſued therefrom ; they were hard, whitiſh, and 
with a little yellow-tint ; and by inſpecting narrowly 
with the loupe, ſome ſmall ſanguinary veſicles were 
perceptible. Theſe two teſticles had each four or 
tive lympharic veſicles, very eaſily diſtinguiſhable on 
their ſurface. The membrane which covered the 
teſticle was thinner where theſe veſicles were, than 
in any other part, and they appeared tranſparent, 
This made me judge, that the veſicles contained a 
good quantity of clear and limpid liquor ; and hay- 
ing pierced one in the middle with a lancet, the li- 
quor ſpirted out to ſome inches diſtance : and havin 
alſo pricked the other veſicles, I collected a ſuffici - 
ent quantity of this liquor to obſerve it eaſily and 
leifurely, but I never diſcovered any thing therein, 
This liquor is a clear, tranſparent lymph, in which 
I only ſaw ſome very minute, immoveable globules. 
After ſome hours, I re-examined this liquor of the 
veſicles, but it appeared the fame, excepting it had 
loſt ſomewhat of its tranſparency, I continued my 
examination for two days, when it dricd up, and I 
diſcovered neither alteration, change, nor motion, 


therein. 

Fxperiment XXX VI. 
Eight days after, two more genital parts were 
brought to me in the ſame mode as the laſt, I was 
aſſured, that one was taken from a young cow that 
Bad calved ſcveral times, but was not old. I found 


on 
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on one of the teſticles a glandulous ſubſtance as large 
and as red as a cherry, which appeared a little ſoft 
towards the nipple. I very eafily diſtinguiſhed 
three ſmall holes in which a hair might be intro- 
duced. Having preſſed this glandulous ſubſtance a 
little with my fingers, a ſmall quantity. of liquor iſ- 
ſued, which I placed on the table of a microſcope, 
and had the ſatisfaction to ſee ſome moving globules 
there, but quite different from thoſe which 1 had ſeen 
in other ſeminal liquors : theſe globules were obſcure 
and little: their progreſſive motion, although very 
diſtin&t and perceptible, was, nevertheleſs, ver 
flow. The liquor was not thick ; the little globules 
alſo had no appearance of threads, or tails, and they 
were not all in motion.—This is all I was able to per- 
ceive in the liquor this glandulous ſubſtance afforded 
me. As there was but a very ſmall quantity which 
dried up very ſoon, I preſſed the glandulous ſubſtance 
again, but it only afforded a leſs quantity mixed with 
blood. I again diſcovered in it the {ſmall movin 
2 and their diameter, compared to the glo- 
ules of the blood mixed with this liquor, ſeemed to 
be at leaſt four times ſmaller than that of the ſangui- 
nary globules, | 


Experiment XXX VII. 

This glandulous body was ſituate at one of the ex- 
tremities by the fide of the horn of the matrix, and 
the liquor which it prepares muſt fall into this horn : 
nevertheleſs, having opened this horn, I found no ma- 
terial quantity of liquor. This glandulous body pene- 
trated very forward in the teſticle, and occupied more 
than a third of its internal fubſtance. I opened and 
ſeparated them longirudinally, and found a pretty 
large cavity, but entirely void of any liquor. On 
the ſame tefticle, at ſome diſtance from the glandu- 
lous body, there was another ſmall body of the ſame 
kind, whick formed 2 {mall protuberance about the 


{26 
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ſize of the lentil under the membrane of this teſticle. 
There were alſo two finall cicatrixes, nearly about 
the ſame ſize, which formed two ſmall but very ſu- 
perficial indentings, of a deep red colour: theſe ci- 
catrixes were the old obliterated glandulous bodies. 
Having afterwards examined the other teſticle, I 
counted four cicatrixes, and three glandulous bodies, 
the foremoſt of which had pierced the membrane, 
and was then only of a fleſh colour, and of the fize 
of a pea: it was firm, and without any orifice at the 
extremity, nor contained any liquor: the two others 
were under the membrane, and although of the ſize 
of ſmall peas, did not yet appear externally: they 
were harder than the firſt, and of a more deep orange 
colour. On the firſt teſticle only two or three ver 

apparent lymphatic veficles remained, becauſe the 
glandulous body of this teſticle which had attained its 
tull maturity, had drained the other veſicles ; whereas, 
on the ſecond teſticle, where the glandulous bod 

had only attained half its growth, there was a bers! 
greater number of lymphatic veficles: I counted 
eight on the external part of this teſticle; and _— 
examined the liquor of theſe veſicles, I perceive 

only a very tranſparent matter, which contained no- 


thing moving, nor like what ſaw in the liquor of the 
glandulous body. 


| Experiment XXXVIII. 

I afterwards examined the teſticles of the other 
cow, which had not calved, which were notwith- 
ſtanding as large, and perhaps ſomething larger 
than thoſe of the cow, which had calved ; but it is 
true, there was no cicatrixes on neither of the teſti- 
cles: the one was abſolutely ſmooth, without pro- 
tuberaace, and very white ; we only diſcovered on 
its ſurface ſome part clearer 'than others, which 
were the lymphatic veſſels ſprinkled about in great 
numbers: we could eaſily count fifteen, but there 
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was not the leaſt mark of a glandulous body. On 
the other teſticle, I perceived the marks of two 
glandulous ſubſtances, the one of which had begun 
to grow, and the other was of the ſize of a pea, 
ſomewhat flattened ; there was alſo a great number 
of lymphatic veſicles on theſe teſticles : I pierced 
one with a lancet, from which iſſued a liquor which 
did not contain any thing at all, but having pierced 
the two ſmall glandulous bodies, ſome blood iflued 
thereout. . 


5 Experiment XXXIX. 

I divided each of theſe teſticles into four parts, 
and having put each of them into ſeparate phials, I 
put as much water on them as would cover them, 
and after having cloſely corked them up, I ſuffered 
this fleſh to intuſe for ſix days : at which time, after 
having examined theſe infuſions, I diſcovered an in- 
numerable quantity of little moving bodies ; they 
were all, in theſe infuſions, extremely ſmall, and 
very active, .and may juſtly be faid to be no more 
than atoms, which moved with a ſurpriſing rapidity 
in all directions. I obſerved them for three days, 
and they always appeared to diminiſh, till at laſt 
they entirely. diſappeared, by reaſon of their minute- 
neſs on the third day, 


| Experiment XL. | 

Ihe following day they brought to me three more 
of the genital parts of cows, which had been freſh killed, 
I immediately ſearched after the teſticles, to endea- 
vour to find one where the glandulous ſubſtance was 
in perfect maturity, but out of two, I only dif- 
covered ſome growing glandulous ſubſtances on the 
teſticles, ſome larger, and others {maller, and more 
or leſs coloured. I could not gain any intelligence 
whether theſe cows had calved or not, but there was 
a great appearance that they had all been in * 
ar 
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for there was a great number of cicatrixes on all 
theſe teſticles, In the third I found a teſticle, on 
which was a glandulous ſubſtance, as thick and as 
red as a cherry: it was inflamed, and ſeemed to me 
to be in full maturity, TI remarked at its extremit 
a ſmall hole, which was the orifice of a canal, filled 
with liquor ; this canal turned to the internal cavity, 
which was alſo full; this nipple I preſſed a little 
between my fingers, and a ſufficient quantity of 
liquor iſſued out, to permit me to view it at my 
leiſure. I again found in the liquor moving 

lobules, which appeared to be abſolutely like thoſe 
7 had before ſeen in the liquor preſſed from the 
glandulous body of the other cow, I have before 
ſpoken of in article xxxvi. They only appeared to 
be more numerous, and their progreſſive motion was 
not ſo ſlow, and their ſize larger; having alſo ob- 
ſerved them for ſome time, I perceived ſome to 
lengthen and change their form: I then introduced 
a very fine inſtrument into the little hole of the glan- 
dulous ſubſtance, and having opened it, I found 
the internal cavity replete with liquor, which in all 
might be two drops ; this liquor offered me the ſame 
phænomena and the fame moving globules, but I 
never perceived in this liquor, 'no more than in that 
which I had before obſerved, article xxxvi. either 
filaments, threads, or tails attached to them. 'The 
liquor of the veſicle prefented me with nothing more 
that what I had ſeen in the reſt: it was always 
nearly a tranſparent matter, which did not contain 
one moving thing. I was very defirous of obtaining 
the ſeed of a bull to compare with that of a cow, 
but the people whom I ſpoke to for it, did not 
keep their words. 9 8 


Experiment XLI. 
At many other times they brought me the genitals 
of ſeveral cows. In ſome I found the teſticles loaded 
wath 
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with an almoſt mature glandulous ſubſtance ; in 
others, I perceived the glandulous ſubſtance of dit- 
ferent growths, and I remarked nothing new, ex- 
cepting, that in the two teſticles of two different 
cows, I perceived the glandulous ſubſtance in its flaccid 
ſtate: the baſe of one of theſe glandulous bodies was 
as broad as the circumference of a cherry, and had 
not then diminiſhed in its breadth, but the extremity 
of the nipple was ſoft, wrinkled, and ſhrivelled: 
two ſmall holes were very perceptible, from whence 
the liquor had flowed; with ſome difficulty I in- 


troduced a ſmall hair, but there was no liquor in 


the canal, no more than in the internal cavity, which 
was ſtill ſenfible, as I diſcovered by dividing this 
glandulous ſubſtance; the flacidity of this glandulous 
ſubſtance begins, therefore, by the moſt external 
part, the extremity of the nipple: it diminiſhes at 
firſt in its height, and afterwards in breadth, as I 
obſerved it to do on another teſticle, where this glan- 
dulous ſubſtance had diminiſhed more than three 
fourths : it was almoſt entirely flat, of a dark red- 
diſh colour, void and ſhrivelled, and the ſubſtance 
of the teſticle which ſurrounded its baſe, had con- 
tracted its circumference, and already reduced it 
more than half its diameter. 


Experiment XLII. 

As the teſticles of doe rabbits are ſmall, and many 
glandvlous bodies are formed there which are alto 
very ſmall, I could obſerve nothing very exactly 
with reſpe& to their ſeminal liquor, although I had 
many of them diſſected. I have only diſcovered, that 
the teſticles of doe rabbits are different, and that none 
of thoſe which I ſaw, perfectly reſembled what De 
Graaf repreſents in his engravings ; for the glandu- 
lous ſubſtances do not encloſe the lymphatic veſſels ; 
and I never ſaw a pointed end, as he has depicted 
them; 
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them; but I did not purſue this anatomical enquiry 
far enough to fay any more on this ſubject. 


Experiment XLIII. 

I found on ſome of the teſticles of the cows which 
I have examined, a kind of bladders replete with 4 
tranſparent liquor, I remarked thoſe which were in 
different ſtates, the largeſt about the fize of a peay 
faſtened to the external membrane of the teſticle by 
a ſtrong membranous pedicle ; another, ſtill ſmaller, 
was alſo faſtencd by a ſhorter pedicle ; and the third, 
which was nearly of the ſame fize as the ſecond, ap- 
peared to be only a lymphatic veficle, much more 
apparent than the reſt. I imagined, therefore, that 
thoſe bladders, attached to the teſticle, or which 
are ſometimes ſeparate therefrom, and become 
very large, and which the anatomiſts have called 
hydatides, might poly be of the ſame nature as 
the lymphatic 3 of the teſticles; for having 
examined the liquor contained in theſe bladders with 
2 microſcope, I found them to be perfectly like that 
of the lymphatic veſicles of the teſticle: it was a 
tranſparent and homogenous liquor, which did not 
contain ene moving ſubſtance: I do not pretend to 
ſay, that all the hydatides, found either in the ma- 
trix, or in the abdomen, are like this; I only 
aflert, that thoſe which I have ſeen attached to the 
teſticles, appeared to me to derive their origin from 
the lymphatic veſſels, not that they were in appear- 
ance, of the ſame nature, 2 | 


Experiment XLIV. 

At the ſame time I made obſervations on the liquot 
in an oyſter, on the water in which pepper had been 
boiled, on the water wherein pepper had bcen only 
infuſed, and on the water wherein | had put ſome vege- 
table ſeed ; the bottles, which contained theſe water, 
were firmly cloſed, and in two days I perceiyed in 

m the 
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the oyſter liquor, a great quantity of oval and glo- 
bulous ſubſtances, which ſeemed to ſwim like ſiſh 
in a pond, and which had all the appearance of 
being animals; however, they had no limbs, nor 
tails, but were very large, tranſparent and viſible. 
I perceived them to change their form : I ſaw them 
become ſmaller for ſeven or eight days ſucceſfively, 
and at length, I and Mr. Needham obſerved ani- 
mals, ſimilar to thoſe, in an infuſion of jelly of roaſt 
veal, which had been alſo very exactly corked, ſo that 
I'am perſuaded they are not real animals, at leaſt 
according to the reccived acceptation of the words, 
as we ſhall hereafter explain. 

The infuſion of ſeed preſented me at the end of 
ſome days, with an innumerable multitude of mo- 
ving globules, which appcared animated like thoſe 
of the ſeminal liquors, and in the infuſion of the 
fleſh of animals, theſe globules were alſo large, and 
in violent motion, during the firſt days, but they di- 
miniſhed by degrees, and diſappeared only. from 
their minuteneſs. | 

I perceived the ſame thing but later, in the liquor 
wherein pepper had been boiled, and the like, 
though ſtill later in that which had not boiled; 
from hence I ſuppoſed, that what is called 
fermentation, may poſſibly be only the effect. 
of the motion of theſe organical parts of ani— 
mals and vegetables, and in order to ſec what dif- 
ference there was between this kind of fermentation 
and that of animals, I placed a little pondered ſtone 
onthemicroſcope, and ſprinkled thereon adropof aqua 
fortis, which produced quite a different phenomena, 
conſiſting of great balls, which aſcended to the fur- 
face, and almoſt inſtantaneouſly obſcured the focus of 
the microſcope ; this was a diflolution of the groſſer 
and more maſhye parts, which fell to the ſide, and 
remained there motionleſs, there appeared nothin 


that might in any manner be compared with 2 
had ſeen in the infuſions of pepper. 


Experiment 
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Experiment X LV. 

I examined the ſeminal liquor which the roes of 
different fiſhes were replete with, ſuch as carp, tench, 
barbel, &c, I took out the roes while they were 
living, and having obſerved three different liquors 
with great attention, I perceived no more than what 
I had ſeen in the infuſion of the feed, that is to ſay, 
a great quantity of obſcure globules, all in motion. 1 
took ſeveral more of theſe fiſh alive, and having with 
my fingers only, gently compreſſed that part of the 
belly where this liquor is emitted, I obtained 
without wounding the animal, a quantity ſuf— 
ficient for obſervation, and I likewiſe perceived an 


infinity of dark moving globules therein, very black 
and very ſmall, 


Experiment XLVI. 

Before I finiſh this chapter, I ſhall relate the experi- 
mentsof M. Needham onthe ſeed of a kind of cuttle fiſh, 
called Calmar. This able naturalift having ſought 
tor ſpermatic animals in the roes of many different 
fiſh, found them in the roe of a calmar, apparent to 
the naked eye. During the ſummer, when he diſ- 
lected the calmar at Liſbon, he found no appearance 
of any roe, nor any reſervoir which appeared to be 
deftined for the reception of the ſeminal liquor; and 
it was only towards the middle of December, that he 
began to diſcern the firſt traces of a new veſſel replete 
with a milky juice. This reſervoir increaſed, ex- 
| tended, and the milky juice, or the feed which it 
contained, was diffuſed there very abundantly. By 
examining this ſeed with the microſcope, he per- 
ceived only ſmall opaque globules in this liquor, 
which floated in a kind of ſerous matter, without the 
leaſt appearance of life. But, ſome time after, ha- 
ving examined the roe of another calmar, and the 
liquor it contained, he found theſe organical parts all 

completely 
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completely formed in many parts of the reſervoir ; 
and theſe organical parts were nothing elſe but ſmall 
{piral ſprings ſhut up in a kind of tranſparent caſe, 
Theſe appeared as perfect at firſt as they did at laſt, 
excepting, that by degrees this contracted and 
formed a kind of ſcrew, whoſe teeth were ſo much the 
more clinched as the time of action was nearer. The 
Iid of the caſe we are ſpeaking of, was a kind of 
valve which opened outwardly, and by which all the 
contents might iſſue: it contained another valve, a 
barrel, and a ſpongy ſubſtance ; therefore, the whole 
machine conſiſted in an external, tranſparent, and 
cartilaginous caſe, whoſe upper extremity was termi- 
nated by a round head, which was formed by the 
cafe itſelf, and which is turned and performs 5 ot- 
fice of a valve, In this external caſe is contained a 
tranſparent tube, whichencloſes the before-mentioned 
ſpring, barrel, and ſpongy ſubſtance. The ſcrew 
occupies the upper part of the tube and caſe, the 
piſton and barrel are placed in the middle, and the 
ſpongy ſubſtance occupies the lower part. Theſe 
machines pump up the lacteal liquor, and the ſpongy 
ſubſtance which they contain ; and before the animal 
ſpawns, the whole roe is no more than a compoſition 
of theſe organical parts, which have abſolutely pump- 
ed up the lacteal liquor. As ſoon as the little ma- 
chines quit the body of the animal, and are depoſited 
either in the water, or in the air, they begin to act 
the ſpring aſcends, followed by the ſucker, the bar- 
rel, and the 1 pongy ſubſtance which contains the li- 
quor ; and as ſoon as the ſpring and the tube which 
contains it begins to quit the caſe, the ſpring folds up; 
and all that remains within, begins to move, till the 
. ſpring, the ſucker, &c. are entirely come out: as 
Don as that is done, the Bean immediately 
comes out, and the lacteal liquor which has been 
umped out, and which was contained in the ſpongy 
ubſtance, flows out by the barrel. 


As 
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As this obſervation is very ſingular, and inconteſti- 


bly proves, that the moving bodies found in the roe 
of the calmar, are not animals, but ſimple machines, 


a kind of pump, I have deemed it neceflary to give 
Mr. Needham's own words.* 
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„When the ſmall machines (he ſays) are arrived 
to their perfect maturity, many of them act the 
moment they are in the open air; nevertheleſs, 
many of them may be commodiouſly placed, fo 
as to be ſeen with a microſcope, before their action 
begins, and even to make them act, the upper 
extremity of the external caſe muſt be moiſtened 
with a drop of water, which then begins to deve- 
lope, while theſe two ſmall ligaments which iflue 
from the caſe twiſt and turn in different manners: 
at the ſame time, the ſcrew aſcends ſlowly, the vo- 
lutes which are at its upper end, approach and 
act againſt the top of the caſe: thoſe at the bot- 
tom alſo advance, and ſeem to be continually fol- 
lowed by others which come from the piſton. I 
ſay, that they ſeem to be followed, becauſe I do 
not think they are ſo effectually, it beingonly a ſim- 
ple appearance produced by the nature and mo- 
tion of the ſcrew. The piſton and the barrel alſo 
follow the ſame direction, extend lengthways, and 
at the ſame time move towards the top of the caſe, 
which is perceived by the vacuum at bottom. As 
ſoon as the ſcrew, with the tube in which it is ęn- 


cloſed, begins to appear externally from the caſe, 


it folds, becauſe it is retained by its two liga- 
ments: nevertheleſs, all the internal contents con- 
tinue to move gently and gradually, until the 
ſcrew, piſton, and bladder, are entirely come 
out. When that 1s done, the reſt come out di- 
realy after. The piſton ſeparates from the barrel 
and the apparent ligament, which is Nr the 

e* latter, 


® See New Diſcoveries made with the Microſcope by M. Needham, 


chap. vi. Leyden 1747. 
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latter, ſwells, and acquires a diameter equal to 
that of the ſpongy ſubſtance which follows it. 
This, although much larger than when in the 

caſe, becomes ſtill five times longer than before, 
The tube which incloſes it all is ſtraitened in its 
middle, and thus forms two kinds of kaots, about 
a third of its length diftant from each extremity : 
the ſeed afterwards flows through, and is com- 
poſed of ſmall opaque globules, which float in a 
ſerous matter, without ſhewing any ſigns of life, 
and which are preciſely ſuch as I have ſaid to have 
ſeen them when they were diffuſed in the reſer- 
voir of the roe.“ In the figure, the part between 
the two knots ſeems to be broken: when it is exa- 
mined attentively, we find that what cauſes it to 
appear as ſuch, is, that the ſpongy ſubſtance which 
is within the tube is broken in nearly equal 
pieces, which the following phænomena will clear] 
prove. Sometimes it happens, that the ſcrew and 
the tube break exactly below the piſton, which re- 
mains in the barrel: then the tube cloſes in a mo- 
ment, and takes a conical figure by contracting, 
as much as it is poſſible, above the end of the 
ſcrews, which demonſtrates its great elaſticity in 
« that part; and the manner which it accommodates 
é itſelf with the figure of the ſubſtance it incloſes, 

when it receives the leaſt change, proves, that it 
is equal in every other reſpect.” 
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® I muſt here remark, that Mr. Needham had not at that time fol- 
lowed theſe globules far enough; for, if he had attentively conſidered 
them, he would, without doubt, have diſcovered, that they begin to 
exiſt, or rather take activity and motion, like every other organical 
part of animal ſeed. And fo likewiſe, if, at the ſame time, he had 
obſerved the firſt la deal liquor in the light he afterwards did, after I 
had communicated my theory to him, I make no doubt, and he thinks 
ſo himſelf, that he would have ſeen a greater approximating motion be- 
tween theſe globules ; for we muſt obſerve, that the ſprings, which 
are parts which appear the firfl, are entirely detached from the feminal 
veſicle which contains them, and that they float freely in this liquor, 
which proves, that they are formed immediately from this liquor, 
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Mr. Needham afterwards aſſerts, that we might 
be inclined to imagine that the actions of all this 
machine might be owing to the ſpring of the ſcrew, 
but it proves, by many experiments, that the ſcrew 
on the contrary, only obeys a power which reſides in 
the ſpongy parts; as ſoon as the ſcrew is ſeparated 
from the reſt, it ceaſes its action, and loſes all its 
activity. The author afterwards makes reflexions 
on this ſingular machine. 

« If, ſays he, I had ſcen the animalculæ pre- 
e tended to be in a living animal, perhaps I might 
« bein a condition to determine if they are really 
living creatures, or ſimple machines prodigiouſly 
&« minute, and which are in miniature what the 
“ veflels of the calmar are in the great.” 

By this analogy, and by ſome other means, Mr. 
Needham concludes, that there is a great appearance 
that the ſpermatic worms of other animals are only 
organized bodics and machines, like to thoſe whoſe 
actions are made at different times; for, ſays he, 
let us ſuppole, that in the prodigious number of 
{permatic worms ſeen at one and the ſame time on 
the table of a microſcope, there are ſome thouſands 
there which act and develope at the ſame time; this 
will be ſufficlent to ſhew us, that they are all alive. 
Let us alſo conceive, adds he, that the motion of 
theſe ſpermatic worms remains, like that of the ma- 
chines of the calmar, about half a minute: then, as 
there is a ſucceſſion of action and machines, that will 
remain a long time, and the pretended animals will 
appear to move ſucceſſively. Befides, why ſhould 
the calmar alone have machines 1n its ſeed, whereas 
every other animal has ſpermatic worms, and real 
animals? Analogy is here of ſuch great weight, 
that it does not appear poſſible to refuſe it. M. Need- 
ham likewiſe very juſtly remarks, that even the 
obſervations of Leewenhock, ſeems to indicate that 
the ſpermatic worms have a great reſemblance with 
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organized bodies in the ſeed of the calmar, I have, 

ſays Leewenhock, ſpeaking of the cod, taken thoſe 
real ſubſtances for hollow and extended ani- 
malculæ, becauſe they were four times as large as 
the living animalculz ; and, in another part I have 
. remarked, he ſays, ſpeaking of the ſeed of a dog, 
that theſe animals often change their form, eſpecially 

when the liquor in which they float, evaporates, 
Their progreſſive motion does not extend above the 
diameter of an hair, See Leewenh. Arch. Nat. pages 
306, 309, 310. 

All this being duly conſidered, Mr. Needham 
conjectures, that the ſuppoſed ſpermatic animals 
might poſſibly be, in fact, only natural ma- 
chines, ſubſtances much more fimply organized 
than the body of an animal. I have ſeen with his 
microſcope, theſe machines in the roe of a ealmar, 
and we may reſt aſſured, that the deſcription he gives 
of them, is very faithful and exact; theſe obſerva- 
tions then ſhews us, that the ſeed is compoſed of 
parts which ſeek to be organized: that, it in fact 
produces organized ſubſtances in itſelf, bur that they 
are not as yet, neither animals nor organized ſub- 
ſtances, like the individual which produced them. 
We might ſuppoſe, that theſe ſubſtances are only 
inſtruments which ſerve to perfectionate the ſeminal 
liquor, and ftrongly impel it, and that it is by this 
briſk and internal action, that it moſt intimately 
penetrates the ſeminal! liquor of the female. 


. VI. 


Cour ARISON of my OBSERVATIONS With thoſe of 
LEEWEXHOOK, 


LTHOUGH I have made the above obſer- 


vations with all the circumſpection poſſible; 
and although I have repeated them a great number 


of 


— 


n 
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of times, I am perſuaded that many things have 
eſcaped my notice, which others may perceive : 
have only related what J have ſeen ſeveral times, and 
what all the world may ſee as well as me, with a 
little art and much practice. I have even avoided, 
in order to be free from prejudices, to flock my 
memory with what other naturaliſts have aſſerted to 
have ſeen in theſe liquors. I thought that by ſo 
doing, I ſhould be more certain of only ſeeing in 
fact, what really was to be ſeen; and it is ſolely after 
having made and digeſted my obſervatiops, as has 
been obſerved, that I have choſen to compare 
them with thoſe of Leewenhoek. I have been 
careful of ranking myſelf with this celebrated 
naturaliſt, and of pretending to have greater abilities 
in microſcopical obſervations than he had. It is ſuf- 
ficient to obſerve, that the whole ſtudy of his life 
paſſed entirely in making of microſcopes for his uſe ; 
that he has made obſervations for fixty years ſuc⸗ 
ceſſively, to overturn the pretenſions of thoſe who 
would place themſelves above him in that ſtudy ; 


and to evince at the ſame time, how far diſtant I am 


trom having the like. 


Notwithſtanding the authority theſe obſervations 
may give to the diſcoveries of this famous micro- 
{copilt, it is permitted to examine and compare 
them. Truth can only be gained by ſuch exami- 
nation ; and we ſhall perceive, that we do it without 
any partiality, and in the ſole view of eſtabliſhin 
ſomething fixed and certain on the nature of theſe 
moving ſubſtances, ſeen in the ſeminal liquors. 

In November 1677, Leewenhock, who had al- 
ready communicated to the Royal Society of London, 
many microſcopical obſervations on the optic nerve, 
the blood, the pith of ſome plants, the texture of 
rrees, aden, &c. written to Lord Brouncker, 
preſident of the ſociety, in the following words: 
Poſtquam Exc.“ & c. Dominus Profeſſor Cramen 

* See Phil. Tranſ. No. 141. page 1041. 
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me viſitatione ſua ſæpius honorarat, literis rogavit, 
* Domino Ham congrato ſuo, quonſdam oblerva- 
© tionum mearum, videndus darem. Hic Dominus 
„Ham me ſecundo inviſens, ſecum in laguncula, 
* vitrea ſemen viri, gonorrhea laborantis, ſponte 
* deſtillatum, attulit, dicens, ſe poſt pauciſſimas 
* temporis minutias (cum materia illa jam in tan- 
tum eflet reſohuta ut fiſtulæ vitrez immitti poſſet) 
** animalcula viva in co obſervaſſe, quæ caudata & 
* ultra 24 horas non viventia judicabat; idem reſe— 
e rebat ſe animalcula obſervaſſe mortua poſt ſuinp- 
* tam ab ægroto terebinthinam. Materiam prædi— 
* catam fiſtulæ vitreæ immiſſam, præſente Domino 
* Ham, obſervavi, quaſdamque in ea creaturas vi- 
* yentes, at poſt decurſum 2 aut 3 horarum eamdem 
*© ſolus materiam obſervans, mortuas vidi. 

% Eamdem materiam (ſemen virile) non ægroti 
ce alicujus, non diuturna conſervatione corruptam, 
6 vel poſt aliquot momenta fluidiorem factam, ſed 
ce ſani viri ſtatim poſt electionem, ne interlabentibus 
& quidem lex arteriæ pulſibus, ſæpiuſcule obſervavi, 
c“ tantamque in ea viventium animalculorum multi— 
5 tudinem vidi, ut interdum plura quam 1000 in 
& magnitudine arenæ ſeſe moverent ; non in toto 
& ſemine, ſed in materia fluida craſſiori adbærente, 
e ingentem illam animalculorum multitudinem ob- 
* ſervay1; in craſſiori vero ſeminis materia quaſi 
* fine motu jacebant, quod inde provenire mihi ima- 
5 ginabar, quod materia illa craſſa ex tam variis 
* cohzrcat partibus, ut animalcula in ea fe movere 
5e nequirent; minora globulis ſanguini ruborem ad- 
« ferentibus hæc animalcula erant, ut judicem, 
de millena millia arenam grandiorem magnitudine 
* non æquatura. Corpora eorum rotunda, ante- 
6 riora obtuſa, poſteriora ferme in aculeum definen- 
„ tia habebant; cauda tenui longitudine corpus 
6e quinquies ſexieſve excedente, & pellucida, craf- 
* fitiem vero ad 25 partem corporis habentæ præ-— 
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cc dita erant, adeo ut ea quoad figuram cum cycla- 
minis minoribus, longam caudam habentibus, 
optime, comparare queam : motu caudæ ſerpen- 
tino, aut ut anguille in aqua natantis progredie- 
«© bantur; in materia vero aliquantulum craſſiori 
e caudam octies decieſve quidem evibrabant ante- 
ce quam latitudinem capilli procedebant. Interdum 
* mihi imaginabar me internofcere poſſe adhuc 
„ yarias in corpore horum animalculorum partes, 
e quia vero continuo eas videre nequibam, de 118 
% tacebo, His animalculis minora adhuc animal- 
c cula, quibus non nifi globuli figuram attribuere 
© poſſum, permiſſa erant. 

« Memini me ante tres aut quatuor annos rogatu 
«© Domini Oldenburg B. M. ſemen virile obſervaſſe, 
« & prædicta animalia pro globulis habuiſſe; ſed 
t quia faſtidiebam ab ulterior: inquiſitione, & magis 
4 quidem a deſcriptione, tune temporis cam omit}, 
Jam quoad partes ipſas, ex quibus eraſſam ſemi- 
ce nis materiam, quoad majorem ſui partem con- 
ce ſiſtere ſæpius cum admiratione obſervavi, ea ſunt 
ce tam varia ac multa vaſa, imo in tanta multitudine 
© hec vaſa vidi, ut credam me in unica ſeminis 
<« gutta plura obſervaſſe quam anatomico per inte- 
grum diem ſubjectum aliquod ſecanti occurrunt. 
Quibus viſis, firmiter credebam nulla in corpore 
humano jam formato eſſe vaſa, quæ in ſemine 
virili bene conſtituto non reperiantur. Cum 
* materia hæc per momenta quædam aeri 
fuifſet expoſita, prædicta vaſorum multitudo in 
aquoſam magnis olgaginoſis globulis permiſtam 
© materiam mutabarur, be: 

The ſecretary of the Royal Society, in anſwer to 
this letter, ſays, that 1t would be proper to make 


the like obſervations on the ſeed of animals, as dogs, 


horſes, &c. not only to form a better judgment on 
the firſt diſcovery, but alſo to know the differences 
which nay be found, as well in the number as in 


the 
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the figure of theſe animaculæ, and with relation 
to the veſſels of the thickeſt part of the ſeminal 
liquors, he remarks, that he greatly doubts that 
they were only filaments, © quæ tibi videbatur va- 
6 ſorum congeries, fortaſſis ſeminis ſunt quædam 
* filamenta, haud organice conſtructa, ſed dum per- 
c mearunt vaſa generationi inſervientia in iſtiuſmodi 
ce figuram elongata. Non diſſimili modo ac ſæpius 
& notatus ſum ſalivam craſſiorem ex glandularum 
c faucium foraminibus editam quaſi e convolutis 
e fibrilis conſtantem,” See the ſecretretary's anſwer 
to Leewenhoek's letter in the Phil. Tranſ. No. 141. 
P. 1043 

Leewenhock anſwers him on the 18th of March, 
1678, in the following words, „ Si quando canes 
& coeunt marem a fæmina ſtatim ſeponas materia 
e quzdam tenuis & aquoſa (lympha ſcilicet ſperma- 
ce tica) e pene ſolet paulatim exſtillare; hanc mate- 
riam numeroſiſſimis animalculis repletam aliquoties 
& vidi, eorum magnitudine quæ in ſemine virile con- 
ſpiciuntur, quibus particulæ globulares aliquot 
ce ane majores permiſcebantur. 

« Quad ad vaſorum in craffiori ſeminis virilis por- 
c tione ſpectabilium obſervationem attinet, denuo 
«© non ſemel iteratam, ſaltem mihimetipſi compro- 
e bafle videor; meque omnino perſuaſum habeo, 
« cyniculi, canis, felis, arterias, venatve fuille a 
5 peretiſimo anatomico haud unquam magis per- 
+ tpicue obſervatas, quam mihi vaſa in ſemine virili, 
„ ope perſpicilli, in conſpectum venere. 

„Cum mini prædicta vaſa primum innotuere, 
tc ſfatim etiam pituitam, tum & ſalivam perſpicillo 
„ applicavi; verum hie minime exiſtentia animalia 
« fruſtra quæſivi. 

&« cuniculorum coitu lymphæ ſpermaticæ gut- 
«© tulam unam & alteram, ea femella exflil- 
& lantem, examini ſubjecti, ubi animalia prædic- 
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torum ſimilia, ſed longe pauciora, comparuere. 
Globuli item quam plurimi, plerique magnitudine 
animalium, iiſdem permiſti ſunt. 

«© Horum animalium aliquot etiam delineationes 
tranſmiſi, figura 1. exprimit eorum aliquot vivum 
(in ſemine cuniculi arbitror) eaque forma qua 
videbatur, dum aſpicientem me verſus * 
A B C, capitulum cum trunco indicant; C D, 
ejuſdem caudam, quam pariter ut ſuam anguilla 
inter natandum vibrat. Horum millena millia, 
quantum .conjectare eſt, arenulæ majoris molem 
vix ſuperant, ſunt ejuſdem generis animalia, 
ſed jam emortua. 

(Plate 6, fig. 5) delineatur vivum animalculum, 
quemadmodum in ſemine canino ſeſe aliquoties 
mihi attentius intuenti exhibuit. E F G, caput cum 
trunco indigitant, G H, ejuſdem caudam. (Plate 6, 
figures 6, 7, 8) alia ſunt in ſemine canino quæ 
motu & vita privantur, qualium etiam vivorum 
numerum adeo ingentem vidi, ut judicarem portio- 
nem lymphæ ſpermatica erenulæ mediocri reſpon- 
dentem, eorum ut minimum decena millia conti- 
nere.“ 


By another letter written to the Royal Society, the 


31ft of May, 1678, Leewenhoek adds as follows: 


Seminis canini tantillum microſcopio applicatum 
iterum contemplatus ſum, in eoque antea deſcripta 
animalia numeroſiſſima conſpexi. Aqua pluvialis 
pari quantitate adjecta, iiſdem confeſtim mortem 
accerſit. Ejuſdem ſeminis canini portiuncula in 
vitreo tubulo unciæ partem duodecimalem craſſo 
ſervata, ſex & triginta horarum ſpatio contenta 
animalia vita deſtituta pleraque, reliqua mori bunda 
videbantur. 
« Quo de vaſorum in ſemine genitali exiſtentia 
magis conſtaret, delineationem eorum aliqualem 
mitto, ut in figura AB CDE, (Plate 6, fig. 9) 
© quibus 
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„ quibus litteris circumſeriptum ſpatium arenulam 

* mediocrem vix ſuperat.“ 

I have thought proper to inſert all what Leewen- 
hoek wrote at his firſt diſcovery of ſpermatic ani- 
mals; I have copied it from the Philoſophical 
Tranſactions, becauſe in the works of Leewen- 
hoek, in four volumes quarto, fome difference 1s 
found, which TI ſhall remark. In matters of this 
kind, the firſt obſervations that is made without any 
ſyſtematical view, are thoſe which are the moſt 
faithfully deſcribed, and, conſequently, thoſe on 
which we ought to rely the moſt, We ſhall per- 
ceive, that as ſoon as this able naturaliſt forms a ſy— 
ſtem on ſpermatie animals, he began to vary and 
evade in eſſential points. 

It is eaſy to perceive, by the above dates, that 
Hartſocker is not the firſt who has publithed the dit- 
covery of ſpermatic animals; in fact, it is doubtful 
whether he was even the firſt author of this diſcovery, 
as many writers aſſert. In the Fournal des Scavans, 
of the 15th Auguſt, 1774, page 331, there is an ex- 
tract of a letter from Mr. Huguens, on the ſubject 
of a new kind of a microſcope, made by one mall 
ball of glaſs, with which he aſſerts having perceived 
animals in the water in which pepper had been in— 
fuſed for two or three days, as Leewenhock before 
had obſerved with the like microſcopes, but whoſe 
balls, or focus's, were not ſo minute. Huguens 
adds, that what he obſerved particular in this pep— 
per water, was, that all forts of pepper did not at— 
ford the ſame kind of animals, ſome being much 
larger than in others, whether that proceeded from 
the age of the pepper, or whether it was produced 
by ſome other cauſe, muſt be left to time to dilco- 
ver. There are alſo other ſeeds which engender 
ſuch animals, as coriander ſeeds, &c. I have ſeen 
continued he, the . thing in the pith of the 
birch-tree, after hit ins | bt gays. 
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Some have obſerved them in the water where nut- 
megs and cinnamon have been ſoaked, and appa- 
rently many other matters will be diſcovered, 
Theſe animals may be ſaid to engender from ſome 
corruption, or fermentation : but there are another 
kind (he adds) which muſt have another origin ; as 
thoſe which are diſcovered in the ſeed of animals, 
which ſeem to be born with it in ſuch great num- 
bers, that it appears to be almoſt entirely compoſed 
of them : they are all tranſparent, have a quick mo- 
tion, and their figure is like the tadpole. This laſt 
diſcovery, which was made in Holland, appears 
very important, &c. 

Huguens, as has been ſaid, does not mention the 
author of this diſcovery; but we find, in the Jour— 
nal of the 29th of Auguſt in the ſame year, the ex- 
tract of a letter of M. Hartſoeker, in which he gives 
the method of forming theſe glaſs balls by means of 
the flame of a lamp. The author of the Journal 
ſays, „ By this method, beſides the other experi- 
« ments before ſpoken of, he has diſcovered, that 
& little animals are engendered in the urine which 
has been kept for ſome days, and which are 
“ ſmaller than thole of the pepper-water, and have 
ce the figure of little eels: he found ſome in the 
6 ſeed of a cock, which appeared of the ſame form, 
“ but quite different, as has been obſerved, from 
& that of thoſe little animals found in the ſeed of 
& other animals which reſembles, as we have ob- 
c ſerved, tadpoles, or young frogs, before their 
& legs are formed.” This, then, is all that is to 
be met with in the Journal des Scavans on this ſub- 
ject, the author ſeems to attribute it to Hartſoeker ; 
but if we reflect on the uncertain manner in which 
it 1s there repreſented ; on the certain and particular 
manner alſo which Leewenhoek ſpeaks in his let- 
ter, written and publiſhed above a year before, we 
muſt, in fact, allow him to be the firſt who has 


made 
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made this obſervation. He vindicates it alſo, as 
his property, in a letter he wrote, occaſioned by the 
Dioptrical Eſſays of M. Hartſoeker's, which ap- 
peared twenty days before. This laſt attributes the 
diſcovery of theſe animals to himſelf. Leewenhock 
complains ſtrongly of it, and points out, that 
Hartſoeker would deprive him of the merit of 
this diſcovery, of which he not only ſpoke in 
1677 to Lord Brouncker, and to the Royal Society 
of London, but alſo to M. Conftantine Huguens, 
father of the famous Huguens above quoted : ne- 
vertheleſs, Hartſoeker till affirms his having made 
this diſcovery 1674, at the age of eightcen years. 
He ſays, he did not then communicate it directly; 
but that in 1676 he diſcloſed it to his mathematical 
maſter, and to another friend, ſo that the _ 
has never been decided. Let this be as it will, w 
cannot deprive Leewenhoek of the firſt . 
of the microſcope, whoſe focus's are balls of glaſs 
formed by the flame of a lamp. We cannot alſo 
deny, that Hartſoeker had not learnt this method 
from Leewenhoek himſelf, to whom he went to ſee 
his obſervations : in ſhort, if Leewenhoek has not 
been the firſt who made this diſcovery, he has art 
leaſt purſued it the fartheſt, and is in the greateſt 
repute on this *. But to return to his obſer- 
vations. 

I ſhall remark, firſt, that what he ſays of the 
number and motion of theſe pretended animals, is 
true ; but that the figure of the body, or of that 
part of it which he Aooks upon as the head and 
trunk, is not always the ſame as he deſcribes it: 
ſometimes the part which precedes the tail is round, 
or globulous; at others long; often flat, and fre- 

quently broader than it is long, &c. and, with re- 
ſpect to the tail, it is often much larger or ſmaller 
than what he aflerts, The motion of the flexion, 
or vibration, motus ſerpentinus, which he gives = 
this 
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this tail, and by means of which he pretends, that 
the animalculæ ſwims, and advances progreſſively in 
this fluid, has never appeared to me ſuch as he has 
deſcribed it, I have ſeen many of theſe moving 
ſubſtances make eigat or ten oſcillations from the 
right to the left, or vice verſa, without, in fact, ad- 
vancing above the breadth of a hair; and I have 
even ſeen them make a great many more without 
even advancing at all; becauſe this tail, without 
being of any aſſiſtance to them in ſwimming, is, on 
the contrary, only a thread engaged either in the 
filaments or mucilage, or even in the thick matter 
of the liquor. This thread retains the moving ſub- 
ſtance like a thread faſtencd to a point retains the 
ball of a pendulum ; and it appears to me, that 
when this tail, or thread, has any motion, it 1s 
only like a thread which folds or forms a curve at 
the end of an oſcillation. I have ſeen theſe threads, 
or tails, faſtened to the filaments which Leewenhoek 
ſtiles veſſels, vaſa. I have likewiſe ſeen them ſeparate 
after many reiterated efforts of the moving body : I 
have ſeen them at firſt lengthen, then diminiſh, 
and at laſt totally diſappear. I therefore think my- 
{elf properly authorized to look on theſe tails as ac- 
cidental parts, or a kind of covering to the moving 
ſubſtance, and not as an effential part, or a kind of 
limbs te the body of theſe pretended animals. But 
what is moſt remarkable, 1s, that Leewenhock pre- 
ciſely ſays, in his letter to Lord Brouncker, that, 
befides theſe animals that had tails, there were alſo 
ſmaller animals in this liquor, which had no other 
form than that of a globule His Animalculis (cauda- 
tis ſcilicet) mincra ad huc Arimalcule ; quibus non niſi 
globuli figuram attribucre poſjum, permiſta erant. This 
is the truth; but after Leewenhock had advanced 
that theſe animals were the only efficient principle 
of generation, and that they transformed themſelves 


into human figures: after he had formed his ſyſtem, 
VoL. IV. | Oo he 
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he has only regarded them as animals which had 
tails; and as it was not conſiſtent with his views for 
animals that had tails, and transformed themſelves 
ints human figures, and had not a conſtantformandan 
unity of ſpecies, he makes no further mention of 


theſe moving globules, or thoſe ſmaller animals 


without tails ; and I have been greatly ſurprized, on 
comparing the copy of this letter which he publiſhed 
twenty years after, and which, in his 33d volume, 
p- 58; for inſtead of the above words, the following are 
found in page 62, Auimalculis hiſce permiſta jacebant 
aliæ minutiores particulæ, quibus non aliam quam globulb- 
rum ſeu ſpherican ſigurem aſſignare queo, which is quite 
different. A particle of matter to which he attri- 
butes no motion, is very different from an animal- 
culæ; and it is aſtoniſhing, that Leewenhoek, in 
copying his own works, has altered this eſſential ar- 
ticle. What he adds immediately after, likewiſe 
merits attention: he ſays, that he remembers, that 
by the defire of Mr. Oldenburg he had examined 
this liquor three or four years before, when the took 
theſe animateulz for globules: that is, that, in fact, 
there is a time when theſe pretended animalculæ are 
no more than globules, almoſt without any remarka- 
ble motion, at other times when theſe globules are in 
great motion, when they have tails, others when they 
have none at all, Speaking in general of ſpermatic 
animals, vol. iii. p. 371, Exhiſce meis obſervationibus 
cogitare cpi, quamvis antehuc de animalculis in ſemini- 
bus maſculinis qgens ſcripſcerim me in illis caudas non de- 
texiſſe fieri tamen poſſe ut illa animalcula que caudis 
fuerint inſtructa ac anima comperi de animalculis in gallo- 
rum gallinaceorum ſemine maſculino; which is another 
proof, that he has often ſeen theſe pretended ſperma- 
tic animals ef all kinds without tails. 

In the ſecond place we muſt remark, that the fila- 


ments we have been ſpeaking of, which are ſeen in 


the ſeminal liquor beſore it is liquified, were diſco- 
/ vered 
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vered by Leewenhoek, and that in his firſt obſer. 
vations, before he had made any hypotheſis on ſper- 
matic animals, theſe filaments appeared as veins, 
nerves, and arteries; and that he firmly believed all 
thoſe parts and veilels of the human body are ſeen in 
the ſeminal liquor as clearly as an anatomiſt can ſeg 
them in the diſſection of a body. This opinion he 
perſiſted in, in ſpite of the repreſentations which Ol- 
denburg made to him on this ſubject from the Royal 
Society : but as ſoon as he thought to transform theſs 
pretended ſpermatic animals into men, he no longer 
mentioned the veſſels he had obſerved ; and inſtead 
of looking on them as nerves, arteries, and veins, of 
the human body already formed in the ſeed : he did 
not even attribute to them the formation they really 
poſſeſs, of producing theſe moving bodies : and, he 
ſays, vol. i. p. 7, Quad fiet de omnibus illis particulis 
ſeu corpus culis præter illa animalcula ſemini virili homi- 
num inherentibus, olim & prius quam hæc ſcriberem, in 
ea ſententia fui prædictas ſtrias vel vaſa ex, teſtliculis 
principium ſecum ducere, &c. And in another part, hs 
ſays, that if he had formerly written any thing on the 
ſubje& of theſe veſſels found in the ſeed, we muſt 
pay no attention to it; ſo that theſe veſſels which he 
regarded at the time of his diſcovery as nerves, 
veins, and arteries of the body which are to be 
formed there, ſeemed to him afterwards only as uſe- 
leſs filaments, to which he attributed no uſe, and to 
which even he would not have any attention paid. 
We ſhall obſerve in the third place, that if we 
compare the figures 1, 2, 3 4, repreſented in the 
Philoſophical Tranſactions, with thoſe which Leew- 
enhoek had engraved many years after, we ſhall 
find as much difference as is poſſible to be in bodies 
fo little orgainzed, eſpecially in the figures 2, 3, 4, 
of the dead animals in a rabbit; there is alſo the ſame 
in thoſe of a dog; from all which we may conclude, 
that Leewenhoek has not always obſerved objects 


entirely 
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entirely alive : that the moving ſubſtances, which 
he looked upon as animals, appeared to him under 
different forms; and that he has not varied in his aſ- 
ſertions, but with a view of making conſtant kinds of 
men and animals: he has not only varied. in the bafis 
of this obſervation, but even in the manner of doing 
it ; for he expreſsly ſays, that every time he was de- 
firous of ſeeing the ſpermatic animals, he always di- 
| hated the liquor with water, in order to ſeparate and 
divide the liquor the more, and to give more motion 
to theſe animalculz : nevertheleſs, he ſays, in his 
letter to Lord Brouncker, that having mingled an 
_ quantity of rain water with the ſeminal liquor 
of a dog, in which, when he examined it before the 
mixing, he perceived an infinity of living animal» 
. eulze; yet the mixing of this water killed them. The 
firſt obſervation of Leewenhoek's being, therefore, 
made, like mine, without any mixture, and iteven 
ſeems, that he was not of opinion to mix any water 
with the liquor till a long time after ; becauſe he 
thought he had diſcovered by his firſt eſſay, that 
this water cauſed the death of the animalculæ, which 
is not the fat. I think, that the mixture of the wa- 
ter only diſſolves the filaments very readily ; for I 
have ſeen but very few of theſe filaments in all the 
experiments that i have made by mixing the water 
with the ſeminal liquor. 

As ſoon as Leewenhoek was once perſuaded that 
the ſpermatic animals transformed themſelves into 
real men or animals, he imagined he ſaw two ſorts 
of ſpermatic animals in the ſeminal liquor of each 
Kind of animal: the one male, and the other female; 
and this difference of ſex, according to him, ſerved 
not only for the generation of thoſe animals among 
themſelves; but alſo for the production of the males 
and females which come into the world, which was 
very difficult to conceive by a ſimple transformation, 
\ if 
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if theſe ſpermatic animals had not before had different 

ſexes. He ſpeaks of the male and female animal- 
culz, in his letter printed in the Philoſophical 
Tranſactions, No. 145, and in many other parts of 
his works (See vol. i. page 163, and vol. iii. p. 101. 
of his works) ; but he does not give the deſcription 
or difference of theſe animals in any part of his 
works, and which in fact, never did exiſt but in his 
own imagination. 

The famous Boerhaave having aſked Leewenhook 
if he had not obſerved in ſpermatie animals different 
degrees of growth and fize, Leewenhoek anſwered, 
that having diſſected a rabbit, he took the liquor 
which was in the epididymis, and that he ſaw and 
ſnewed to two other perſons, an infinite number of 
living animals. Incredibilem, he ſays, viventium ani- 
malculorum, numerum conſpexerunt, cum hc animalcula 
ſeypho impoſitu vitreo & illic emortua, in rariores ordines 
diſparaſſem, & per continuos aliquos dies ſæpius uiſu exa- 
mi naſſem quædam adjuſtam mag natudinem nondum excre- 
wi/ſe adverto. Ad hæc quaſdam obſervavi particulas pe- 
rexiles & oblongas, alias aliis majores, & quantum oculic 
apparabat, cauda deſtitutas ; quas quidem particulas nn 
niſi animalcula eſſe credldi, que ad juſtam magnitudinem 

| non excreviſſent (See vol. iv. pages 280 and 281.) 
Theſe, therefore, are animals of different fizes ; 
theſe are animals with tails and without, which much 
better agrees with our obſervations than with Leew- 
enhoek's own ſyſtem ; we ſpeak fully on this article, 
on which he ſays, that the many particles without 
tails were young animalculæ, which were not ar- 
rived to their full growth, and that on the eontrary 
I have ſeen theſe tone animals grow with tails 
or threads, and afterwards loſe them by degrees. 

In the ſame letter to Boerhaave, he ſays, (vol. iv. 
p. 48) that having obtained the teſticles of a ram, 
which were then warm, he perceived, in the liquor 
which he extracted, animalcula, which floated in 
| ſwarms. 
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ſwarms. Atribus circiter annis teftes arterio, adbuc ca- 
lentes, ad ædes meas deferri caraveram cum igitur mate- 
riam ed epididymibus eductum, ope microſcopit contem- 
plarer, 1m ſine ingenti voluptate advertebum ani malculae 
omnia, quotquot innatabant ſemini maſculino, eandum na- 


tando curſum tenere, ita nimium ut quo itinere priora pre- 


naterunt, eadem poſteriora ſubſequerentur, adeo ut hiſce 
animalculis quafis fit ingenitum, quod oves factitare vide- 
mus, ſcilicet ut precedentium veſtigits que invernos incedat. 
This obſervation, which Leewenhoek made in 
1713; for his letter is dated 1706, and which he 
looks upon as a fingular and novel matter, proves 
to me, that he had never examined the ſeminal 
liquors of animals with attention, and long enough 
to give us very exact reſults. Leewenhoek was ſixty- 
one years old in- 4713, had made microſcopical 
obſervations for more than forty-five years, had 
publiſhed the diſcovery of ſpermatic animals for 
about thirty-fix years, and not till then ſaw for the 
firſt time in the ſeminal liquor of a ram, what is ſeen 
in all ſeminal liquors, and what I have ſeen many 
times, and have related in chap. vi. article 9. on 
the ſeed of a man; the 12th, on the ſeed of a dog; 
and in the 29th article on that of a bitch. It is 
not neceſſary to digreſs, to ſpeak of the nature of a 
ſheep, and to tranſport their inſtinct to the ſpermatic 
animals of the ram, to explain the motion of theſe 
animals, which float in flocks, fince thoſe of a man, 
dog, or ſheep, does the fame, which motion de- 
pends ſolely on ſome particular circumſtance, whoſe 
principle is, that all the fluid matter of the ſeed is 
on one fide, while the thick matter is on the other ; 
for then all the bodies in motion will be diſengaged 
from the mucilage of the ſame fide, and follow the 


lame road in the moſt fluid part of the liquor. 
In another letter written the ſame year to Boer- 
haave (vol. iv. p. 304, &c.) he relates ſome fur- 
ther 
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ther obſervations he made on rams, and ſays, that he 
has ſeen in the vaſa diferentia, flocks of animals which 
float all on one fide and others which go in a con- 
trary direction : that fn the liquor of the epididymis 
he has perceived a r quantity of theſe liv- 
ing animals, whoſe teſticles being divided, he could 
not find any animals in the liquor which he preſſed 
out, but that thoſe of the epididymis were ſo nu- 
merous and ſo crouded, that he diſtinguiſhed the 
body and the tail with difficulty; and he adds, 
«© Neque illud in unica epididy mum parte, ſed & 
* in aliis quas præcideram partibus, obſervavi. Ad 
hæl, in quadam paraſtatarum refecta portione com- 
plures vidi animalcula quæ necdum in juſtam ma 

nitudinem adoleverant, nam & corpuſcula ilis 
exiliora & caudæ triplo breviores erant quam adul- 
c tis, Ad hxc, caudas non habebant definentes in 
mucronem, quales tamen adultis eſſe paſſim com- 
perio. Præterea in quandam paraſtatarum por- 
tonem incidi, animalculis, quantum diſcernere 
c potui, deſtitutam, tantum illi quædam perexi- 
gue inerant particulæ, argon ongiores, par- 
tim breviores, ſed altera ſui extremitate craſſiun- 
culæ; iſtas particulas in animalcula eſſe non 
dubitabam.“ It is eaſy to fee by this paſſage, that 
Leewenhoek has ſeen, in fact, in this ſeminal li- 
quor what I have ſeen in all; that is to 1. the 
moving bodies of different ſizes, figures, and mo- 
tions; and to conclude from thence, that it all agrees 
much better with the organical particles in motion, 
than with the animals. | 

* It appears, therefore, that Leewenhoek's obſer- 
vations are not contrary to mine; and although he 
has derived very different conſequences from thoſe 
than I could do from mine, yet there is but little op- 
poſition in the reality of both; and I] am perſuaded, 
that if perſons would give themſelves the trouble of 
attentively making the like obſervations, they would 
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not haye any difficulty in diſcovering from whence 
theſe differences proceeded ; and would perceive, at 
the ſame time, that I have advanced nothing which 
is not entirely conformable to truth; and to place 
them in a better ſtate to decide thereon, I ſhall ſub- 
join ſome remarks which I have made, and which 
will be uſeful to them. 

The filaments I have ſpoken of, are not always to 
be perceived in the ſeminal liquor of a man. To 
diſcover this, it muſt be examined the moment it is 
taken from the body; and it will alſo happen, that 
in three or four obſervations there will not be one 
where filaments will be ſeen. Sometimes the feminal 
liquor preſents, eſpecially when it is very thick, onl 
thick globules, which may be even diſtinguiſhed with 
a common /oupe. By inſpecting them afterwards 
with the microſcope, they appear as thick as young 
oranges, and they are very opaque, a fingle one 
often filling up the whole table of the microſcope. 
The firſt time that J ſaw theſe globules, I at firſt 
thought that they were ſome foreign matters fallen in 
theliquor ; but having taken differentdrops, and having 
examined theſe liquors nicely with the microſcope, 1 
diſcovered, that they were compolſedof theſe thick glo- 
bules. I ſought for one of the roundeſt, and whole 
fize was ſuch, that its center being in the muddle of 
the table of the microſcope, I could at the ſame time 
obſerve the whole circumference : at firſt, it was ab- 
folutely opaque z a ſhort time afterwards I perceived 
a bright luminous ring to form on its ſurface, which 
remained about half an hour, and which approached 
by degrees towards the center of the globe, when the 
lobe became clear and of different colours, while the 
remainder continued opaque. This light which 
brightened in the center of the globule, reſembledtheſe 
feen in the great air bladders which are often enough 
found in all liquors. The large globule became a 
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little flat, and acquired a ſmall degree of tranſpa- 
rency ; and having examined it more than three 
hours ſucceſſively, I perceived no more alteration, 
nor any appearance of motion, either internally 
or externally. I then imagined, that by mixing 
this liquor with water, theſe globules might be 
changed: in fact, they did change, but they pre- 
ſented only a tranſparent and homogenous liquor, 
wherein was nothing remarkable. I ſuffered the ſe- 
minal liquor to liquify of itſelf, and having examined 
it at the end of fix hours, twelve hours, and twenty- 
four hours, I ſaw no more than a fluid, tranſparent, 
and homogenous liquor, in which there was no mo- 
tion, nor any ſenſible ſubſtance. I only relate this 
obſervation as a kind of caution, and to ſhew, that 
there are times where nothing is ſeen in the ſeminal 
liquor to what there is at others. 

At times all the moving ſubſtances appeared 
to have tails, eſpecially in the liquor of a man and 
a dog when their motion was not the leaſt briſk. If 
this liquor was ſuffered to dry, this tail, or thread, 
was perceived to be attached the firſt, and the ante- 
rior extremity continued during ſome ofcillations, af- 
ter which it entirely ceaſed ; and theſe ſubſtances 
may be preſerved in this ſtate of dryneſs for a lon 


time, Afterwards, if a ſmall drop of water is mixed 


therewith, their figure changes, and they are redu- 
ced into many globules, which have ſometimes ap- 
peared to be 1n motion, as well by their approximatian 
to each other, as by the trepidation and twirling 
motion among themſelves. | 
Theſe moving ſubſtances in the ſeminal liquor of a 
man, dog, or bitch, ſo nearly reſemble each other 
as to admit of miſtaking one for the other, eſpecially 
if they are examined the moment the liquor is drawn 
from the animal. Thoſe of the rabbit appears ſmaller 
and briſker; but thoſe differences proceed as much 


from the different or fimilar ſtates in which the liquor 
Vol. IV. Pp is 
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is in at the time of obſervation, as in the nature of 
the liquor itſelf, which muſt be different in different 
kinds of animals : for example, in that of a man 
J have ſeen ſtreaks or thick filaments, and have per- 
ceived the moving ſubſtances ſeparate themſelves 
from theſe filaments, where they appeared to me to 
RE from; but, IJ have never ſeen any thing 
ike it in that of a dog: where, inſtead of filaments, 
or ſeparated ſtreaks, it is commonly a mucilage 
whoſe texture is more compact, and in which we 
with difhculty diſcern any filamentary parts : this 


mucilage alſo gives origin to the moving, which 
are, nevertheleſs, like thoſe of a man. 


The motion of theſe ſubſtances remain a longer 
time in the liquor of a dog, than in that of a man; 
and it is alſo more eaſy to be certain on that of a 
dog, of the alteration of form above mentioned, 
The moment that this liquor iſſues from the body 
of the animal, we ſhall perceive theſe moveable 
ſubſtances to have tails ; twelve hours, twenty-four 
Hours, or thirty-ſix hours afrer, we ſhall find that all 
theſe ſubſtances, or almoſt all, have loſt their tails, 
and are then no more than globules ſomewhat ex- 
tended, or ovals in motion, which motion is often 
briſker than ar firſt. | 

The moving ſubſtances arc nat immediately on 
the ſurface of the liquor, but a little plunged there- 
in. On the ſurface is generally ſeen ſome large tran- 
ſparent air bubbles which have no motion, though 
ſometimes theſe bubbles ſtir and ſeem to have a pro- 
greſſive motion: but this motion is communicated 
to them by that of the liquor which the external air 
agitates, and which, in liquifying, has of itſelf one 
general motion, ſometimes on one, ſometimes on the 
other, and ſometimes on all fides. If we approach 
the focus ſomewhat nearer than we ought, the mo- 
ving ſubſtances appear larger; and, on the contra- 
ry, ſmaller if we remove it farther off; and it is 
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only by experience that we can learn to judge pro- 
perly of the point of fight. Below the moving ſub- 

ances, we often ſee others much ſmaller which are 
plunged a in the liquor, and which only ap- 
pear like globules, the greateſt number of which are 
oftentimes in motion. I have alſo generally re- 
marked, that in the infinite number of globules that 
is ſeen in all theſe liquors, thoſe which are very 
ſmall and in motion, are commonly black, or 
darker than the reſt ; and that thoſe which are ex- 
tremely minute and tranſparent, have but little or 
no motion : they appear alſo to weigh ſpecifically 
heavier than the reſt, for they are always lower than 
either the other globules, or the moving ſubſtances, 
in the liquor. 


CH AP. XIII. 


Reflections on the preceeding Experiments; 


Was therefore aſſured by the experiments before 

related, that the females, as well as the males, 
have a ſeminal liquor which contains moving ſub- 
ſtances; I was confirmed more and more in the opi- 
nion of theſe ſubſtances not being real animals, but 
only living organical parts: I was convinced alſo, 
that thoſe parts do not only exiſt in the ſeminal li- 
quors of the two ſexes, but even in the fleſh of ani- 
mals, and in the germ of vegetables; © diſcover 
likewiſe whether all parts of animals, and all the 
germs of vegetables, contained alſo living organical 
parts, I cauſed infufions of the fleth of different ani- 
mals to be made, and of more than twenty kinds of 


ſeeds of different plants, I put this fleſh and theſe 


ſeeds 
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ſeeds into phials cloſely ſtopt up, in which I had 


put as much water as was ſufficient to cover them 
about half an inch; and after they had infuſed four 
or five days, I had the ſatisfaction to ſee theſe 
ſame moving organical parts in all : ſome appeared 
ſooner, and others later: ſome preſerved their mo- 
tion for months together, while others ceaſed ſooner : 
ſome directly produced large moving globules, 
which might have been taken for real animals, and 
which changed their figures, ſeparated, and became 
ſucceſſively ſmaller; others produced only very 
ſmall active globules, whoſe motion was very briſk; 
others produced filaments which lengthened and 
ſcemed to vegetate, ſwelled, and afterwards thou- 
ſands of moving globules iflued out: but it is uſeleſs 
to ſwell out this work with a detail of my obſerva- 
tions on the infuſions of plants, becauſe M. Need- 
ham has purſued them with much more care than I 
could have done myſelf. Iread the preceding treatiſe to 
him, and very often reaſoned with him on the ſubject, 
and in particular on the probability that we might 
find in the germs of the kernels of fruit, and in other 
the moſt ſubſtantial parts of vegetables, movin 
bodies, or living organical parts, as in the ſeed of 
male and female animals. This excellent naturaliſt 
perceived, that thoſe views were ſufficiently founded 
to deſerve to be purſued, He began to make ex- 
periments on all parts of vegetables; and, I muſt 
own, that the ideas I gave him on this ſubject, have 
reaped greater profit under his hands than they 
might have done under mine. I can quote many 
"examples; but I ſhall contine myſelf to one, becauſe 
I have indicated the circumſtance I am going to re- 
late. 
To affure himſelf whether the moving ſubſtances 
ſeen in the infuſion of the fleſh of animals, were true 


animals, or only, as I ſuppoſed, moving organical 
| | parts, 
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parts, M. Needham imagined, that he had only to 
examine ſome roaſted meat, becauſe the ſire muſt 
deſtroy the animals; and that, on the contrary, if 
theſe moving ſubſtances were not animals, they 
might be found there as well as in raw meat: hav- 
ing therefore taken the jelly of veal, and other boil- 
ed and roaſted meat, he examined them with a mi- 
croſcope, after having infuſed them for ſeveral days 
in water which was cloſely corked up in phials, and 
he found in every one a great quantity of moving 
ſubſtances. He ſeveral times ſhewed me ſome of 
theſe infuſions, and, among the reſt, that of the 
Jelly of veal, in which there were moving ſubſtances, 
ſo perfectly like thoſe ſeen in the ſeminal liquor of a 
man, a dog, and a bitch, in the time when they have 
no threads, or tails, that they might be taken for 
real animals; and, although we perceived them to 
lengthen, change their figure, and to be decom- 
poſed, their motion ſo perfectly reſembled that of an 
animal which ſwims, that whoever ſaw them, with- 
out being acquainted with what has been preceding- 
ly mentioned, might take them for animals. I ſhall 
add but one word more on this ſubject, that is, that 
M. Necdham affured himſelf, by a multiplicity of 
obſervations, that all parts of vegetables contain 
moving organical parts, which confirms what I have 
ſaid, and ſtill farther extends the theory which TI 
have eſtabliſhed in the compoſition of organized be- 
ings, and their re- production. 

All animals, both male and female; all vegeta- 
bles whatſoever ; in one word, all ſubſtances, living 
or vegetating, are therefore compoſed of living or- 
ganical parts, which are demonſtrable to every eye. 
Theſe organical parts are in a greater quantity in the 
ſeminal liquors of animals, in the germ of fruit ker- 
nels, in ſeeds, and in the moſt ſubſtantial part of 
an animal or vegetable, It is from the union of 


theſe 
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theſe organical parts returned from all parts of the 
animal or vegetable body, that re- production is per- 
formed, always like to the animal or vegetable in 
which it operates; becauſe the union of theſe orga- 
nical parts cannot be made but by the means of an 
internal mould, that is to ſay, in the order which 
the form of the animal or vegetable is produced. It 
is in this alſo, the eſſence of the unity and continuity 
of the ſpecies exiſts, which from thence muſt never 
be extinguiſhed, and which of themſelves will re— 
main as long as the Creator pleaſes to permit them 
to ſubſiſt. 1 

But before I draw general conſequences from the 
ſyſtem I am eſtabliſhing, I muſt ſatisfactorily an- 
ſwer many particular queſtions which might be aſked 
me; and, at the ſame time, mention others, which 
will ſerve to place this matter in a better light. 

It will, without doubt, be aſked, why I will not 
allow that thoſe moving ſubſtances in the ſeminal 
liquors to be animals, fince all that have examined 
them, have regarded them as ſuch, and that Lees 
wenhoek, and other naturaliſts, agree to ſtile them 
animals, on which the leaſt doubt nor ſcruple ſeemed 
to appear. I may be alſo told, that /iving oreanical 
parts are not perfectly intelligible ; at leaſt, that if 
they are to be looked upon as animalculz, and we are 
to ſuppoſe that an animal is compoſed of a number of 
ſmall animals, 1s nearly as much as to ſay, that an 
organized being 1s compoled of living organical 
parts. I ſhall now proceed to anſwer theſe queſtions 
in a ſatisfactory manner. 

It is certain, that almoſt all naturaliſts agree in 
looking on the moving ſubſtances in the ſeminal li- 
quors as animals, and that there is ſcarce any but 
thoſe who (like Verrheyen, did not obſerved them 
with good microſcopes) have thought the mo— 
tion perceived in theſe liquors might proceed from 
the ſpirits of the ſeed, which they ſuppoſed to be in 


great 
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great agitation : but it is no leſs certain, as well by 
my obſervations, as by thoſe of M. Needham on 
the ſeed of the calmar, that theſe moving ſub- 
ſtances of the ſeminal liquor are more fimple and 
unorganized beings than animals. 

The word Animal, in the acceptation we common- 
ly receive it, repreſents a general idea formed of 
particular ideas, which are made of ſome particular 
animals. All general 1deas include different ones, 
which approach, or are more or leſs different one 
from the other; and, conſequently, any general 
idea can neither be exact nor preciſe. The general 
idea which we form of an animal, will be taken 
principally from the particular idea of a dog, a horſe, 
and other beaſts, which appear to us to have reaſon 
and will, and feem to act and move according to 
the impulſe of their will, and which are beſides 
compoſed of fleſh and blood; ſeek after their food, 
have ſexes, and the faculty of re- production. We 
Join, therefore, a number of particular ideas toge- 
ther, when we form to ourſelves the general idea, 
to expreſs the word animal: and it muſt be 
obſerved, that in the great number of theſe particu- 
lar ideas, there is not one which conſtitutes the eſ- 
ſence of the general idea : for all the world mutt al- 
low, there are animals which appear to have no rea- 
ſon, will, or progreſſive motion: there are others, 
which have neither fleſh nor blood, and which only 
appear to be a white ſubſtance : there are ſome which 
cannot likewiſe ſeek their food, and which only re- 
ceive it from the clement they live in: and, in fine, 
there are ſome which have no ſenſation, not even 
that of feeling, at leaſt, not in any ſenſible degree: 
there are ſome which have no ſexes, or are of both; 
and there only belongs to the animal of a general 
idea what is common to it with the vegetable, 
that is to ſay, the faculty of re- production. 


The 
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The general idea then 1s compoſed of all theſe 
ideas together, which being compoſed of par- 
ticular different parts, there is conſequently between 
theſe parts degrees and links: an inſect in this ſenſe, 
is ſomething leſs of an animal than a dog: an oyſter 
ſtill leſs than an inſect : a ſea-nettle, or a freſh-water 
polypus, is ſtill leſs than an oyſter; and as nature 
acts by inſenſible links, we may find beings, which 
are ſtill leſs animals than a ſea-nettle, or polypus. 
Our general ideas are only artificial methods which 
we form to ourſelves to collect a great quantity of 
objects in the ſame point of view, and they have, 
like the artificial methods we ſhall ſpeak of, the 
defect of never being able to comprehend the whole; 
they are likewiſe oppoſed to the walk of nature, 
which is uniform, inſenſible, and always particular, 
inſomuch, that by our endeavouring to comprehend 
too great a number of particular ideas in one ſingle 
word, we have no longer a clear idea of what 
that word fignifies, becauſe it being yeceived, we 
imagine that it is a line which may be drawn 
between the productions of nature ; that all what 1s 
above the line, is in fact animal, and what is below can 
be only vegetable; which laſt, another word, as genc- 
ral as the firſt, and which is uſed in the ſame light 
as a line of ſeparation between orrganized and ina- 
nimate bodies. But as we have already ſaid more 
than once, that theſe lines of ſeparation do not exiſt 
in nature, that there are beings which are neither ani- 
mals, vegetables, nor minerals, and which we in vain 
might attempt to connect them with either one or the 

other. For example: when Mr. Trembley, that 
celebrated author of the diſcovery of animals, which 
multiplied by their cut or divided parts, firſt ob- 
ſerved the polypus, how much time did he not employ 
to diſcover whether this polypus was an animal or a 
plant, and how many doubts and uncertainties he 
had about it! ſo that in fact, ſhe is perhaps neither 


One 
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one or the other, and all that can be ſaid, is, that 
it approaches a little nearer to an animal than a 
vegetable; and as every living thing muſt be either 
an animal or a plant, we ſhould be ſuppoſed not to 
be well acquainted with an organized being, if 
we do not refer it to one or the other of theſe 
general names; whereas there is in fact, a great 
number of organized beings, which are neither the 
one nor the other; the moving ſubſtances perceived 
in the ſeminal liquor, in the intuſed fleth of animals, 
ſeed, and other infuſed parts of plants, are all of 
this kind; we cannot call theſe animals, nor can we 
ſay they are vegetables, and certainly we can ſtill 
leſs aſſert that they are minerals. 

We can therefore affirm, without fear of ad- 
vancing too much, that the grand diviſion of nature's 
productions into Animals, Vegetables and Minerals, do 
not contain every material being : 1t exiſts, as we 

perceive, from the organized bodies, which are not 
_ comprehended in this diviſion. We have already 
obſerved, that nature's walk is by links often im- 
perceptible ; ſhe not only goes by inſenſible links 
trom the animal to the vegetable, but from the ve- 
getable to the mineral; the paſſage is quick, and 
this law of nature's only moving in links, appears to 
be falſe. This has made me ſuppoſe, that by exa- 
mining nature cloſely, we ſhall diſcover interme— 
diate beings, or organized bodics, which without 
having, for inſtance, the power of re- production 
like animals and vegetables, may have nevertheleſs, 
a kind of life and motion ; other beings alſo may 
perhaps be found, which, without being either ve- 
getables or animals, may poſſibly enter into the 
compoſition both of the one and the other, and hke- 
wile other beings might be perceived, which will be 
only the firſt atlemblage of the organical molecules 
} have ſpoken of in the preceding chapters, 
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In the firſt claſs of theſe beings I would willingly 
place eggs, as being the moſt apparent kind ; thoſe 
of hens, and other birds, being faſtened, as is well 
known, to a common pedicle, and they draw their 
origin and firſt growth from the body of the animal, 
but in the time when they are faſtened to the oviary, 
they are not then real eggs, but only yellow globules 
which ſeparate from the ovary as ſoon as they have 
attained a certain growth ; when they ſeparate, they 
are {till but yellow globules, whoſe internal organi— 
zation is ſuch as they derive from their nourithment, 
and turn into their ſubſtance ; for this they ap- 
propriate the lymph, with which the matrix of the 
hen is bathed, and by appropriating this liquor, 
they form the white membrane, and at laſt the thell, 
The egg, as is perceived, has a kind of lite and 
organization, a growth, expanſion, and a form, 
which it takes of itſelf, and by its own powers: it 
does not live like an animal, nor vegetate like a plant, 
nor 1s it re-produced either like one or the other ; 
nevertheleſs, it grows, acts externally, and is or- 
ganized. Muſt we not from hence, look upon the 
egg as a being which forms a ſeparate claſs, and 
which ought not to be connected either with animals 
or minerals? for if it is pretended, that the egg is 
only an animal production, deſtined for the nu— 
triment of the chicken, and ſhould be looked upon 
as a part of the hen, and a part of the animal; TI 
ſhall anſwer, that the egg, whether ſecund or not ; 


whether they contain a chicken or not, will be 


always organized after the ſame mode; that even 
impregnation only changes an almoſt inviſible part 
there; that in all the reſt, the organization of the 
egg is always the ſame ; that it attains its perfection 
and growth, as well externally as internally, whether 
it contains the chicken or not, andthat conſequently it 
is a being that may well be conſidered a- part, and by 


itſelf. 
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What I have ſaid will appear clearer, if we con- 
ſider the formation and growth of the eggs of fiſh ; 
when the female emits them in the water, they may 
then be ſaid to be only the out-lines of eggs; theſe 
totally ſeparate from the body of the animal floating 
in the water, attract and appropriate to themſelves 
the parts which agrees the beſt with them, and grow 
thus by intuſſuſception, in the ſame manner as the hea's 
cgg acquires membranes, and the white in the matrix 
wherein it floats; ſo likewife, the eggs of the 
fiſh acquire of themſelves membranes, and the white 
in the water which they are in; and whether the 
male impregnates them, by emitting on theſe the 
liquor of its roe, or whether they remain unimpreg- 
nated, in defect of having been ſprinkled with this 
liquor, they do not the leſs attain, either in the one 
or the other caſe, their intire perfection. It appears 
to me therefore juſt, to look on the eggs in general, 
as organized bodies, which being neither animals 
nor vegetables, are a genus apart. 

A ſecond claſs of beings of the ſame kind, are the 
organized ſubftances found in the ſeed of every 
animal, and which, like thoſe in the roe of a calmar, 
are rather natural machines than animals; theſe 
beings are properly the firſt aſſemblage which reſults 
fxom the original molecules we have ſo much ſpoken 
of ; they are perhaps, even the original parts which 
conſtitute the organized bodies of animals ; they 
have been found in the ſeed of all animals, becauſe 
the ſeed is in fact only the reſidue of all the organical 
molecules, that the animal takes with the aliments. 
This is, as we have already obſerved, what is moſt 
analogous to the animal itſelf, what is moſt organical 
in the nutriment, and what compoſes the matter of 
the ſeed, and conſequently we muſt not be aſtoniſhed 
to find organized bodies there, 

To be perfectly convinced, that theſe organized 
bodies are not real animals, we need only reflect on 
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what the preceding experiments preſent to us; the 
moving bodies which I have obſerved in the ſeminal 
liquor, have been taken for animals, becauſe they 
have a progreſſive motion, and are thought+to have a 
tail; but, if we confider on one hand the nature of 
this progreſſive motion, which when it has once 
begun, finiſhes all at once without ever renewing its 
motion ; and on the other hand, if we attend to the 
nature of theſe tails, which are only threads that the 
moving bodies draw after them, we ſhall _ to 
ſuſpect whether they are animals or not: for an 
animal goes ſometimes flow, ſometimes faſt, and 
ſometimes remains in a ſtate of reſt; theſe moving 
bodies, on the contrary, always continue the ſame 
motion, and I have even ſeen them ſtop and renew 
their movement progreſhvely. I aſk, whether if 
this kind of continued motion, 1s the common 
motion of animals, and if that ought not to 
make us ſuſpect, whether theſe moving bodies 
are real animals? ſo likewiſe, it ſeems that an 
animal of any kind, muſt have a conſtant form and 
diſtinct limbs; theſe moving bodies, on the contrary, 
change their forms every moment : they have no 
diſtinct limb, and their tails appear only as a part 
not belonging to the individual ; from hence muſt 
we imagine theſe bodies are in fact animals? In 
theſe liquors filaments are ſcen, which lengthen and 
appear to vegetate, after which they ſwell and 
produce moving bodies; - theſe filaments will be 
kinds of vegetables, but the moving bodies which 
ſpripg from them, will not be animals; for a vege- 
tablet has never been ſeen to produce an animal; 
theſon bodies are formed as well in the germs of 
plants as in the ſeminal liquor of animals, and are 
found in all vegetable and animal ſubſtances; they 
are not produced by the modes of generation, they 
have no copſtant ſpecics, and therefore can neither 
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be animals nor vegetables. What are they, then? 
They are to be mer with in the fleſh of animals, and 
in the ſubſtance of vegetables; they are ſcen in a 
great number in the ſeeds both of the one and the 
other. Is it not therefore natural, to regard them as 
living organical parts which compoſe the animal or 
vegetable ; as parts which having motion and a kind 
of life, muſt, by their union, produce moving and 

living beings, and form animals and vegetables ! 
But, in order to leave this matter as little in 
doubt as poſſible, let us examine other ſubſtances. 
Can it be ſaid, that the active machines which M. 
Needham perceived in the roe of the calmar, are 
animals? Can it be thought, that the eggs, which 
are active machines of another kind, are alſo ani- 
mals? And, if we turn our eyes on the repreſen- 
tation of almoſt all the moving bodies Leewenhoek 
ſaw with the microſcope in an infinity of different 
matters, ſhall we not diſcover, even at the firſt in- 
ſpection, that thoſe bodies are not animals, fince not 
one of them has any limbs, and are all either globu- 
lar or oval ſubſtances a little lengthened, or more or 
leſs flattened. If we afterwards examine what this 
celebrated naturaliſt ſays, when he deſcribed the mo- 
tion of theſe pretended animals, we ſhall no longer 
doubt, whether he had a right to look on them as 
ſuch; and we ſhall be ſtill more and more confirmed 
in our opinion, that theſe are only moving organi— 
cal parts, by the following examples Leewenhock 
gives (vol. 1. p. 51) the figure of the moving bodies, 
which he obſerved in the liquor of the teſticles of a 
male frog. This figure only repreſented*#" ſlender 
body, long and pointed at one of its extremities; 
and here is what he fays, © Uno tempore caput 
*« (thus he calls the thickeſt extremity of this mo- 
ving body) craſhus mihi apparebat alio; ple- 
rumque agnoſcebam animalculum haud ulterius 
quam a Capite ad medium corpus, ob caudæ te- 
„ nuitatem, 


310 NATURAL HISTORY; 


© nuitatem, & cum idem animalculum paulo ves 
* hementius moveretur (quod tamen tarde ficbat) 
% quaſi volumine caudam circa caput terebatur, 
« Corpus fere carebat motu ; capda tamen in tres 
& quatuorve flexus volvebatur.” This, then, is 
the change of form which I mentioned to have ſeen; 
this is the mucilage, the moving body of which uſes 
all its efforts to be diſengaged from ; this is the 
ſlowneſs of motion when theſe moving bodies are 
not diſengaged from this mucilage ; and, on the 
whole, this 1s the animal, according to Leewen- 
hoek, one part of which is in motion, and the other 
direct, or one part of which is alive, and the other 
dead : for he afterwards ſays, © Movebant porterio- 
e rem ſolum partem ; quæ ultima, morti vicina 
eie judicabam.“ All this, as we perceive, does 
not agree with an animal, but with what I have 
ſpoken of, excepting that I have never ſeen the 
thread, or tail, to move but by the agitation of the 
body which draws it, or by an internal motion which 
J have ſeen in the filaments when they ſwell in order 
to produce moving bodies. He afterwards ſays, 
Page 52, ſpeaking of the ſeminal liquor of a cod, 
on eſt putandum omnia animalcula in ſemine 
aſelii contenta uno eodemque tempore vivere ; 
ſed illa potius tantum vivere quæ exitui ſeu partui 
viciniora ſunt, quæ & copioſiori humido innatant 
præ reliquis vita carentibus, adhuc in crafla ma- 
teria, quam humor corum efficit, jacentibus.” 
It theſe are animals, why have they not all life? 
Why are they which are in the moſt fluid part of the 
liquor alive, while thoſe which are in the thickeſt 
part, ate not ſo? Leewenhoek has not perceived, 
that this thick matter, the origin of which he attri- 
butes to the humour of the animalculæ, is, on th: 
contrary, nothing elſe but a mucilaginous matte 
which produced them. By diluting this mucilag- 
nous matter with water, he would have given life b 
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all theſe animalculae, which, according to him, muſt 
only have life a long time after. Even this muci- 
lage is oftentimes only a mals of theſe bodies which 
muſt be ſet in motion, as ſoon as they can be ſepa- 
rated ; and, conſequently, this thick matter, in- 
ſtead of being a humour produced by theſe animals, 
is, on the contrary, only the animals themſelves, or 
rather, as we have already obſerved, the matter 
which contains and produced the organical parts 
which are to be put in motion. Speaking of the 
ſeed of a cock, Leewenhoek ſays, page 5, in his 
letter to Grew. ** Contemplando materiam (ſomi- 
« nalem) animadverti ibidem tantam abundantiam 
« yiventium animalium, ut ea ſtuperem ; forma ſeu 
«« externa figura ſua noſtrates anguillas fluviatiles 
c referebant, vehementiſſima agitatione moveban- 
tur; quibus tamen ſubſtrati videbantur multi & 
* admodum exiles globuli, item multae planovales 
* figurac, quibus etiam vita poſſet attribui, & 
«© quidem propter earumdem commotiones ; ſed 
e exiſtimabam omnes haſce commotiones & agita- 
* tiones provenire ab animalculis, ficque etiam res 
„ fe habebat; attamen ego non -opinione ſolum, 
&«& ſedctiam ad veritatem mihi perſuadeo has parti- 
„ culas planam & ovalem figuram habentes, efle 
«© quaedam animalcula inter ſe ordine ſuo diſpoſita 
& mixta, vitaque adhuc carentia.” Here, then, 
we ſee in the ſame ſeminal liquor, animalcule of 
different forms; and I am convinced, by my own 
obſervations, that if Leewenhoek had nicely. exa- 
mined the motion of theſe oval ſubſtances; he would 
have diſcovered, that they moved by their own 
powers, and that, conſequently, they were alive'as 
well as the reſt, It is eafily to be ſeen, then, that 
this perfectly coincides with what we have ſaid, that 
theſe moving bodies are organical parts which take 
difterent forms, and not conſtant kinds of animals ; 
for, in the preſent caſe, if the bodies which have the 
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figure of an cel, are true ſpermatic animals, each 
deſtined to become a cock, which ſuppoſes a very 
perfect organization, and a very conſtant form, 
what will be the reſt which have an oval figure, and 
what end do they anſwer. He ſays, a little lower, 
that theſe ovals may be conceived to be the fame 
animals as cels, by ſuppoſing the body of the cel to 
be twiſted in a ſpiral form: but, then, how ſhall 
we conceive, that an animal, whoſe body is con- 
ſtrained, can move without being extended? I 
imagine, therefore, that theſe oval ſubſtances were 
no other than the organical parts ſeparated from 
their thread, and that the cels were the ſeparated 
parts which dragged their thread after them, as I 
haye many times perceived in other ſeminal liquors. 
Leewenhock, who imagined that all theſe moving 
bodies were animals, and eſtabliſhed a ſyſtem there- 
on; who allo pretended, that theſe ſpermatic ani- 
mals muſt become men and animals, did not ſu— 
ſpect theſe moving bodies to be, in fact, only na- 
tural machines, or organical parts in motion ; for 
he does not doubt (ſee vol. i. page 67) theſe ſper- 
matic animals to contain the great animal in minia- 
ire, he ſays, - „ Progeneratiae animalis ex animial- 
culoin ſeminibus maſculinis omni exceptione ma- 
6 jor eſt; nam etiamſi in animalculo ex ſemine 
cc maſculo, unde ortum eit figuram animalis con- 
c ſpicere nequeamus, attamen ſatis ſuperque certi 
« elle poſſimus figuram animalis ex qua animal or- 
tum eſt, in animalculo quod in ſemine maſculo 
<* reperyur,. conclutam jaccre five eſſe: & quan- 
% quam mihi ſacpius, conſpectis animalculis in ſe- 
« mine maſculo animalis, imaginatus fucrim me 
* potle dieere, en ibi caput, en ibi humeros, en 
ibi femora; attamen cum ne minima quidem cer- 
titudine de 115 judicium ferre potuerim, hucuſque 
certi quid ſtatuæ ſuperſedeo, donec tale animal, 
cujus ſemina maſcula tam magna erunt, ut in iis 
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te figuram creaturæ ex qua provenit, agnoſcere 
«© queam, invenire ſecunda nobis concedat for- 
« tuna.” This fortunate chance which Leewen- 
hoek defires, but never met with, preſented itſelf to 
M. Needham ; organization, and every part of the 
ſpermatie animals of the calmar, are eaſy to be ſeen 
but theſe are not young calmars, as Leewenhoek 
thinks, nor even animals, although they are in mo- 
tion; but only, as we have obſerved, machines 
which muſt be regarded as the firſt produce of the 
union of the moving organical parts. 

Although Leewenhoek has not had an opportu« 
nity of undeceiving himſelf in this manner, he, ne- 
vertheleſs, had other phenomena which ought to 
have , enlightened him; for example, he had re- 
marked, (vol. i. p. 165) that the ſpermatic ani- 
mals of a dog often change their agures, eſpecially 
when the liquor in which they float, was on the 
point of evaporating entirely away ; he obſerved, 
that theſe pretended animals had a hole in the head 
when they were dead, and that this hole did not ex- 
iſt when they were alive: he had ſeen, that the part 
which he looked upon as the head of the animal, 
was full and plump when it was alive: and, on the 
contrary, flaccid and flat when dead. All this 
ought to have led him to doubt whether theſe mo- 
ving bodies were real animals; and, in fact, it 
agrees better with a machine which empties itſelf, 
likg that of the calmar, than with a moving ani- 
mal, | 

I have faid, that theſe moving bodies, theſe or- 
ganical parts, do not move like animals, nor Have 
any interval of reſt, Lecwenhoek has obſerved the 
ſame : he remarks, (vol. i. p. 168) „ Quotieſ- 
% cumque, (ſays he) animalcula in femine maſculo 
* animalium fuerim contemplatus, attamen illa fe 
* _— ad quietem contuliſſe me nunquam vi- 
* difle, mihi dicendum eſt, fi modo fat fluide ſu. 
Vor. IV. Rr e pereſſe 
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C pereſſet materiz in qua ſeſe commode movere po- 
© terant ; at eadem in continuo manent motu, & 
c tempore quo ipſis moriendum appropinquante, 
© motus magis magiſque deficit uſquedum nullus 
prorſus motus in illis agnoſcendus fit.” It ap- 
pears difficult to me to conceive, that animals can 
exiſt, from the moment of their birth, till that of 
their death, in a continual rapid motion, without 
the leaſt interval of reſt ; and I cannot poſſibly ima- 
gine, hoty theſe pretended animals in the ſeminal 
liquor of a dog; for example, which Leewenhoek 
ſaw, after the ſeventh day in as rapid motion as 
they were when they firſt were taken from the body 
of the animal, preſerved a motion during that 
time, ſo exccedingly ſwift, that there are no animals 
on the face of the earth which have ſufficient powers 
to move thus for an hour ; eſpecially, if we confider 
the reſiſtance which proceeds as well from the den- 
fity as the tenacity of the liquor in which thoſe pre- 
tended animals move. This kind of continued mo- 
tion, on the contrary, agrees with the organical 
parts, which, like artificial machines, produce their 
effect in a continued manner, and which ſtop when 
that effect is over. 

Among the great number of Leewenhoek's ob- 
ſervations, he has, without doubt, often ſeen theſe 
pretended animals without tails, and he endeavours 
to explain this phenomena by a ſuppoſition ; for 
example, (vol. 11. p. 150) he ſays, ſpeaking of the 
merlus, * Uſi vero ad lactium accederem obſervatio— 
© nem, in 11s partibus quas animalcula eſſe cenſe- 
bam, neque vitam neque caudam dignoſcere po- 
tui; cujus rei rationem efle exiſtimabam, quod 
quamdiu animalcula natando loca ſua perfecte 
mutare non poſſunt, tamdiu etiam cauda concinne 
circa corpus maneat ordinata, qaodque ideo fin- 


gula animalcula rotundum repræſentent corpul- 
eulum.“ 
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It appears to me, that it would have been better 
to have ſaid, as it in fact is, that the ſpermatic ani- 
mals of theſe fiſh have tails at a certain time, and 
none at others; than to ſuppoſe that this tail 1s 
twiſted ſo exactly around their body, as to give them 
the ſhape of a globule. But this muſt not lead us to 
think, that Leewenhoek has only attended to the 
moving bodies which he ſaw with tails, nor that he 
has given us only the deſcription of the moving bo- 
dies he has ſeen in that ſtate ; nor that he has neg- 
lected to deſcribe them when they were without a 
tail, becauſe, although they were in motion, 
he did not regard them as animals; and this is 
the cauſe that all the ſpermatic animals he has 
depicted reſemble each other, fince he only took 
them for real animals when they were, in fact, in 
that ſtate ; and that when he ſaw them under other 
forms, he thought them imperfect, or that they 
were almoſt dead, or perfectly ſo. On the whole, it 
appears by my obſervations, that the pretended ani- 
malcula, far from diſplaying its tail, the more as it 
is in a more perfect condition of ſwimming, as 
Leewenhock ſays, on the contrary, loſes the ex- 
treme parts of its tail in a ſucceſſive manner; and 
that at laſt this tail, which is no more than a foreign 
body, or thread which the moving body drags after 
it, entirely diſappears in a certain time. 

In another part (vol. iii. p. 93.) Leewenhoek, 
ſpeaking of the ſpermatic animals of man, ſays, 
« Aliquando etiam animadverti inter ammalcula par- 
c ticulas quaſdam minores & ſubrotundas cum vero 
* ſe ca aliquoties eo modo oculis meis exibuerint, 
cut mihi imaginarer eas exiguis inſtructas efle 
caudis, cogitare cpi an non hz forte particulæ 
© forent animalcula recens nata ; certum enim mihi 
* eſt ea etiam animalcula per generationem pro- 
„ yenire, vel ex mole minuſcula ad adultam pro- 
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& cedere quantitatem: & quis ſcit an non ea ani- 
& malcula, ubi moriuntur, aliorum animalculorum 
<* nutrition. atque augmini inſerviant!” By this 
paſſage, it appears that Leewenhoek has ſeen ani- 
mals without tails in the ſeminal liquor of a man, 
and that he is obliged to ſuppoſe that theſe animals 
which had no tails, were juſt born, and not then 
adult. I have obſerved quite the contrary ; for the 
moving bodies are never larger than when they ſe- 
parate from the filaments, that is to ſay, when they 
begin to move, and are entirely diſengaged from 
the mucilage which ſurrounds them; they are ſmaller, 
and ſo much the more, as they remain a longer 
time in motion. With reſpect to the generation of 
theſe animals, of which Lecwenhoek ſpeaks in this 
place of as certain, I am perſuaded that every perſon 
who will give himſelt the trouble of examining the 
ſeminal liquors with care, will find that there 1s no 
ſign of generation of one animal by another, nor 
even of copulation ; all what this able naturaliſt 
ſays, is advanced on mere ſuppoſitions : it is eaſy 
to prove that, in uſing his own obſervations; for 


example, he ſays, (vol. iii. p. 98.) that the roe of 


certain fiſh, as the cod, fills by degrees with ſeminal 
liquor, and that after the fiſh has omitted this liquor, 
theſe roes dry up and ſhrivel, and are no more than a 
dry membrane, exhauſted of all its liquor. Eo tem- 
«© pore, dit-il, quo aſcellus major lactes ſuos emifit, 
6 rug illæ, ſeu tortiles lactium partes, uſque adeo 
* contrahuntur, ut nihil præter pelliculas ſeu mem- 
«© branas eſſe videantur.“ How then does he under- 
Rand, that this dry membrane, in which there is no 
longer either ſeminal liquor, or animals, can re- 
produce aniinals of the ſame kind the ſucceeding 
year, if there was a real generation in theſe animals, 
that is to ſay, if the animal was produced by an 
animal, there could not be this interruption, which 
in ſome fiſhes laſts for a whole year, To draw him- 
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ſelf out of this difficulty alſs, he ſays, a little lower: 
Neceſſario ſtatuendum erit, ut aſcellus major 


& ſemen ſuum emiſerit, in lactibus etiamnum mul- 


* tum materiæ ſeminalis gignendis animalculis aptæ 
* remanhifle, ex qua materia plura oportet provenire 
« animalcula ſeminalia quam anno proxime elapſo 
* emilla fuerant.“ We ſee then, that this ſup- 
pofition, that there remains ſomewhat in the ſeminal 
liquor in the roes to produce ſpermatic animals for 
the ſucceeding year, is abſolutely contrary to ob- 
ſervations, by which we evidently diſcover that the 
TOC is in this interval, only a thin and abſolutely dry 
membrane. But, what reply can be made to a ſtill 
further oppoſition to this point, by ſhewing that 
there are fiſh like the calmar, the ſeminal liquor of 
which not only 1s renewed-every year, but even the 
reſervoir which contains it, that is the roe itſelf ? 
Can it be ſaid, that there remains a ſeminal matter 
in the roe for the production of the animals for the 
ſucceeding year, when even the roe does not remain, 
and that after the entire emiſſion of the ſeminal 
liquor, the roe itſelf is wholly obliterated and diſap- 
pears, and a new roe is formed the {ſucceeding one? 
It is therefore very certain, that theſe pretended 
animals do not multiply like other animals, by the 
mode of generation, which alone is ſufficient to make 
us preſume, that theſe parts which move in the 
ſeminal liquors, are not real animals. Thus Leew- 
enhoek, who in the paſſage above quoted, ſays, that 
it is certain, that ſpermatic animals multiply and pro- 
pagate by generation; nevertheleſs owns, in another 
part (vol. i. p. 26.) that the manner in which 
theſe animals are produced, is very obſcure, 
and that he leaves to others the care of clearing 
up this matter. Perſuadebam mihi,“ he ſays, 
ſpeaking of the ſpermatic animals of the dormouſe: 
Heæcce animalcula ovibus prognaſci, quia diver- 
« ſain orbem jacentia & in ſemet convoluta vide- 
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* bam ; ſed unde, quæſo, primam illorum origi- 


«© nem derivabimus ! an animo noſtro concipiemus 
& horum animalculorum ſemen jam procreatum efle 
* mm ipſa generatione, hocque ſemen tam diu in te- 
& ſticulis hominum heœrere, uſquedum ad annum 
5* #tatis decimum-quartum vel decimum-quintum 

aut ſextum pervenerint, eademque animalcula 
tum demum vita donari, vel in juſtam ſtaturam 
excreviſſe, illoque temporis articulo generandi 
maturitatem adeſſe! fed hæc lampada alits trado.“ 
1 do not think it neceſſary to make any greater re- 
flections on what Leewenkoek ſays on this ſubject : 
he has ſeen ſpermatic animals without tails, and 
round, in the ſeed of a dormouſe, in ſemet convoluta, 
he ſays, becauſe he ſuppoſes, that they would have 
rails; and with reſpe& to the generation of theſe 
pretended animals, we ſee that, far from being 
certain, as he elſewhere ſays, that theſe animals 
propagate by generation, he ſeems convinced of 
the contrary. But when he had obſerved the ge- 
neration of pucerons, and was aſſured, (ſee vol. ii. 
p. 499, and vol. iii. p. 271) that they engendered 
of themſelves, and without copulation, he revered 
this idea to explain the generation of ſpermatic ani- 
mals, Quemadmodum (he ſays) animalcula hæc 
« quæ pediculorum antea nomine deſignavimus (the 
& puctrons) dum adhuc in utero materno latent, 
& jam prædita ſunt materia ſeminali ex qua ejuſdem 
e generis proditura ſunt animalcula, pari ratione 
c cogitare licet animalcula in ſeminibus maſculinis 
« ex animalium teſticulis non migrare, ſeu ejici, 
6 quin poſt ſe relinquant minuta animalcula aut 
4 ſaltem materiam ſeminalem ex qua iterum alia 
« ejuſdem generis animalcula proventura ſunt, 
« 1dque abſque coitu, eadem ratione qua ſupradicta 
* animalcula generari obſervavimus.” This is, as 
we ſec, anew ſuppoſition, which gives no more ſa- 
tisfaction than the preceding: for we do not under- 
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ſtand any better by this compariſon of the genera- 
tion of theſe animalculæ with that of a puceron, why 
they are found in the ſeminal liquor of a man, only 
when he has attained the age of fourteen or fifteen 
years. We likewiſe know no more from whence 
they proceed, nor how they are renewed every year 
in fiſh, &c. and it appears, that whatſoever efforts 
Leewenhoek has made to eſtabliſh the generation of 
theſe pretended ſpermatic animals on ſome probable 
thing, this matter remained in an entire obſcurity, 
and would, perhaps, perpetually have remained fo, 
if the preceding experiments had not evinced, that 
theſe ſpermatic animals are not animals, but moving 
organical parts contained in the nutriment the ani- 
mal receives, and which are found in great plenty 
in the ſeminal liquor, which is the moſt pure, and 
the moſt organical extract of this nutriment, 
Leewenhoek acknowledges in ſome places, that 
he had not always found animals in the ſeminal li- 
quors of males: in that of the cock, for example, 
which he had often examined, he only ſaw 
ſpermatic animals in the form of eels but once, and 
many years after he no longer ſaw them under that 
form; (vol. iii. p. 371) but with a large head and 
tail, which his deſigner could not perceive. He ſays 
alſo, (vol. iii. p. 306) that one year he could not 
find living animals in the ſeminal liquor drawn from 
the roe of a cod: all this proceeded from his deſire 
of finding tails to theſe animals; and that when he 
perceived theſe little bodies in motion, and which 
were only in the form of little globules, he did not 
look on them as animals, though it is under that 
form they are generally ſeen, and are oftener found 
in animal or vegetable ſubſtances. He ſays, in the 
ſame place, that, having taken every poſſible pre- 
caution to ſnew his deſigner the ſpermatic animals 
of a cod, which he had ſo often ſeen him— 
Jelf, he could never accompliſh his defign.— 
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« Non ſolum, ob eximiam eorum exilitatem, ſed 
ic etiam quod eorum corpora adeo eſſent fragilia, ut 
ce corpuſcula paſſim dirumperentur ; unde factum 
ce fuit ut nonniſi raro, nec fine attentiſſima obſer- 
de vatione animadverterem particulas planas atque 
&« gyorum in morem longas, in quibus ex parte 
& caudas dignoſcere licebat; particulas has ovi- 
tc formes exiſtimavi animalcula effe dirupta, quod 
ec particulæ be diruptæ quadruplo fere viderentur 
& majores corporibus animalculorum vivorum.” 
When an animal of any kind ceaſes to live, it does 
not then ſuddenly alter its form, and from being 
long like a thread, become round like a ball : it 
does not become likewiſe four times larger after its 
death than it was before. Nothing that Leewen- 
hoes ſays, agree with animals; but on the contrary, 
all agree with thoſe kinds of machines, which like 
thoſe of a calmgr, empty. themſelves, after having 
performed their functions. But let us purſue this 
obſervation ; he ſays, he has ſeen theſe animals of 
the cod in different forms, ** multa apparebat ani- 
«© malcula ſphæram pellucidam repreſentia ;” he 
has alſo ſeen them of different fizes, ** hac animal- 
s cula minori videbantur mole, quam ubi eadem 
ante hac in tubo vitreo rotundo examinaveram.” 
There needs no more to ſhew that there is no 
kind nor conſtant form preſerved here; and that, 
conſequently, they are not animals, but only orga- 
nical parts in motion, which, in fact, by their dif- 
ferent combinations, take different forms and azes. 
Theſe organical moving parts are found in great 
quantities in the extract and refidue of the nutri- 
ment. The matter which adheres to the teeth, and 
which in healthy people has the ſame ſmell as the 
ſeminal liquor, mult be looked upon as a refidue of 
the food, and a great number of theſe pretended 
animals are alſo found there, ſome of which have 
tails, and reſemble thoſe in the ſeminal liquor. 


Mr. 
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Mr. Baker had four different kinds of them en— 
graved, none of which had any limbs, and which 
were all of a cylindrical or oval make, or globules 
with and without tails : for my part, J am per- 
ſuaded, after having examined them, that not any 
of them arereal animals; and are like thoſe in the ſeed, 
only living organical parts of the nutriment which 
Preſent themſelves under different forms. Leewen- 
hoek, who did not know what to attribute the ori- 
gin of theſe pretended animals in the matter which 
adhered to the teeth, ſuppoſed them to proceed 
from certain food they were in, as cheeſe, &c, 
but, we find them in thoſe who do not eat 
cheeſe, as well as in thoſe that do; beſides, they 
do not in the leaſt reſemble mites, no more than 
the other little creatures ſeen in rotten cheeſe. In 
another place, he ſays, that theſe animals of the 
teeth may procced from the water that is drank, 
ſince he obſerved animals like them in dew and 
rain water, eſpecially in that which fell upon 
lead or tiles, where itis formed into a great number 
of different kinds of animals. | 
Moſt ſeminal liquors dilute of themſelves, and 
liquify in the air and in the cold; but, on the con- 
trary, they thicken when they are brought near the 
fire, and when even a moderate degree of hear is 
communicated to them. I have expoſed ſame; of this 
liquor to a very intenſe cold, inſomuch, that they 
were as cold to the touch as water on the point of 
freezing. This cold did no injury to theſe ſuppoſed 
animals; they continued to move with the ſame 
ſwiftneſs, and as long as thoſe which had not been 
expoſed: thoſe, on the contrary, which had ſuffer- 
ed but a little warmth, ſeemed to move, becaufe 
the liquor thickened, If the moving bodies were 
animals, they would be of a complexion and tem- 
perament quite different from all other animals, in 


which a gentle and moderate heat only cauſes them 
Vol. IV. Ss ta 


323 NATURAL HISTORY. 


to ſupport life, and ſtrengthen their powers and mo- 
tion, which the cold ſtops and deſtroys. 

But there are, perhaps, too many proofs againſt 
the reality of theſe pretended animals; and we ſhall 
find, that we are too extended on this ſubject, 1 
cannot, nevertheleſs, avoid making one remark, 
from which ſome uſeful conſequence may be 
drawn; which 1s, that theſe pretended animals, 
which, in fact, are only living organical parts of 
the nutriment, do not only exiſt in the ſeminal li- 
quors of the two ſexes, and in the refidue of the 
nutriment which adheres to the teeth, but are alſo 
diſcovered in the chyle and excrements. Leewen- 
hoek baving met with them in the excrements of 
frogs, and many other animals which he diſſected, 
was at firſt very much ſurprized, and could not con- 
ceive from whence theſe animals proceeded, which 
were entirely like thoſe in the ſeminal liquors he had 
obſerved : he accuſes himſelf, and ſays, that, ap- 
parently, in diſſecting the animal, he had opened 
the veſſel which contained the ſeed, and that it, un- 
doubtedly, mixed with the excrements ; but, ha- 
ving afterwards found them in the excrements of 
other animals, and even in his own, he no Jonger 
knew to what origin to attribute them. I have ob- 
ferved, that Leewenhoek has never met with them 
in his own excrements, but when they were liquid. 
Every time when his ſtomach did not perform its 
functions, and it was relaxed, he diſcovered theſe 
animals there; but when the coction of the food 
was performed well, and the excrement was hard, 
there was not a fingle one, although it was diluted 
with water, which ſeems to agree perfectly with all 
that has before been ſaid ; for it is eaſy to compre- 
hend, that when the ſtomach and inteſtines perform 
their functions, the excrements are only the groſſer 
parts of the nutriment ; and that all what is really 
nutritive and -organical is paſſed into the. veſſels 


which 


NATURAL HISTORY 325 
which ſerve: to nouriſh the animal: that, conſe- 
quently, we cannot then find theſe organical mole- 
cules in this groſs matter, which is principally com- 
poſed of the inanimate parts of the food, and the 
refuſe of the body, which are alſo inanimate parts; 
whereas, if the ſtomach and inteſtines paſted the 
food without digeſting it ſufficiently for the veſſels 
which muſt receive theſe organical molecules, it 
might admit them; or, what is ſtill more probable, 
if there is too great a relaxation or tenſion in the 
ſolid parts. of theſe veſſels, and they are not in 
a condition wherein they ſhould be to comminute the 
food, then they paſs with the inanimate parts, and 
we find the living organical molecules in the excre- 
ments ; from whence it may be concluded, that the 
people which are often lax, muſt have leſs ſeminal 
liquor than others; and that thoſe, on the contra» 
ry, whoſe excrements ate hard, and ſeldom go to 
ſtool, are the moſt vigorous and proper for genera- 
tion. ; 

In all what I have hitherto ſaid, I have always 
ſuppoſed, that the female, as well as the male, fur- 
nithed a ſeminal liquor, which was as neceſſary to 
the purpoſe of generation as that of the male z I have 
endeavoured to eſtabliſh (chap. I.) that every orga- 
nized body muſt contain living organical parts: I 
have proved (chap. II. and III.) that nutrition and 
re- production operates by one and the fame caule ; 
that nutrition is made hy the intimate penetration of 
theſe organical parts in each part of the body, and 
that re. production operates by the 1 of 
theſe ſame organical parts collected together in whate · 
ver part they are returned from all parts of the body. 
I have explained (chap. IV.) how this theory muſt 
be underſtood in the generation of man and animals 
which have ſexes. Females, then, being organized 
bodies like males, they muſt alſo, as I have ſet 
forth, have ſeme reſervoirs, or ſuperfluity of _ 
* nica 
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nical parts returned from every part of their bodies. 
This ſuperfluity cannot come there through any 
other form than that of a liquor, ſince it is an ex- 
tract of all parts of the body; and this liquor is that 
to which I have given the name of the ſeed of the 
female, __ N 

This liquor is not, as Ariſtotle pretends, an infe- 
cund matter of itſelf, which enters neither as mat- 
ter, nor form, into the buſineſs of generation; but, on 
the contrary, is a matter as eſſentially prolific as that 
of the male, containing characteriſtical parts of the 
feminine ſex, which the female alone can produce, 
the ſame as the male muſt form the maſculine or- 
gans. Lach of theſe liquors likewiſe contains every 
other organical part that can be looked on as com- 
mon to both ſexes, which cauſes that by their mix- 
ture the daughter may reſemble her father, and the ſon 
his mother. This liquor is not, as Hippocrates ſays, 
compoſed of two liquors, the one ſtrong for the pro- 
duction of males, and the other weak for the pro- 
duction of females. This ſuppoſition is too ex- 
tended ; and, beſides, I do not ſce how it is to be 
conceived, that in a liquor, which is the extract of 
every part of the female body, there are parts which 
can produce organs which the female has not, that 
is to lay, the organs of the male. 

This liquor muſt come by ſome road into the ma- 
trix of animals which bear and nourifh their foetus 
within the body, or it muſt be emitted on other parts 

in the animals which have no real matrix; theſe 

parts are eggs, which may be looked upon as porta- 
ble matrices, which the animal throws out : theſe 

matrices each contain a ſmall drop of this prolific 
liquor of the female, in the part that is called the 
Cicatricu'a. When there has been no communica - 
tion with the male, this drop of prolific liquor col- 
leis under the form of a ſmall mole, as Malpighi 
obſerves ; and when this prolific liquor of the fe- 

; , male, 


NATURAL HISTORY. 326 


male, contained in the cicatricula, has been impreg- 
nated by that of the male, it produces a fœtus which 
receives its nutriment from the quices of the matrix 
in which it is contained. 

Eggs, inſtead of being parts generally found in 
every female, are therefore only parts made uſe of 
by Nature to ſerve as the matrix in females which 
are deprived, of that organ. Inſtead alſo of being 
active and eſſential parts to the firſt fecundation, 
they only ſerve. as active and accidental parts for the 
nutrition of the foetus already formed by the mix- 
ture of the liquor of the two ſexes in a part of this 
matrix, as the foetus is in ſome part of the matrix in 
viviparous animals. Inſtead alſo of being exiſting 
bodies, incloſed, ad infinitum, one within the other, 
and containing millions of millions of male and fe- 
male fœtus's; the eggs, on the contrary, are bo- 
dies which are formed from the ſuperfluity of a more 
groſs and leſs organical food, than that which pro- 
duces the ſeminal and prolific liquor, and is in the 
oviparous females ſomething equivalent, not only to 
the matrix, but even to the menſtrua of viv iparous 
animals. 

What ſhould likewiſe perfectly convince us, that 
the eggs mult be looked upon as parts deſtined by 
Nature to ſerve as a matrix in animals who have 
not that viſcera, is, that thoſe females produce eggs 
independent of the male. In the ſame manner as 
the matrix exiſts in viviparous animals, as a part 
appertaining to the female ſex, hens, who have no 
matrix, have eggs in their room, which are 
many matrixes ſucceſſively produced of them- 
ſelves, and exiſt in the female neceſſarily and inde- 
pendently of the art of generation and the commu- 
nication with the male. To pretend that the foetus 
1s pre-exiſting in the eggs, and that theſe eggs are 
contained, ad infinitum, one within the other, is 
nearly the ſame as to pretend, that the foetus is pre- 


exiſting 
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exiſting in the matrix, and that the matrices were 
incloſed one within the other, and all in the matrix 
of the firſt female. | | 

Anatomiſts have taken the word oF in ſeveral ac- 
ceptations and meanings. When Harvey took for 
his motto, Omnia ex oo, he underſtood by the egg of 
viviparous animals, the membrane which includes 
the. foetus and all its appendixes : he thought, he 
perceived this egg, 'or membrane, form before his 
face immediately after the copulation of the male 
and the female. This egg does not proceed from 
the ovary; or teſticle of the female; and he has 
even maintained, that he did not remark the leaſt 
alteration in this teſticle, &c. We perceive, that 
there is here nothing like what is commonly under- 
ſtood by the word Egg. Harvey, who diſſected fo 
many viviparous females, did not, he ſays, ever 
perceive any alteration in the teſticles; he looked 
on them even as ſmall glands, perfectly uſeleſs to 
generation (ſee Harvey Exercit, 64 and 65) whereas, 
the teſticles are very canfiderable parts in moſt. fe- 
males; that alſo there happens very remarkable 
changes and alterations, ſince we may perceive in 
cows the glandulous body grow from the fize of a 
millet ſeed, to that of a cherry. What has deceived 
this great anatomiſt, is, that this alteration is not 
nearly ſo particular in bitches and does, he ſays, 
& Exigui quidem ſunt damarum tefticuli, ſed poſi 
ic coitum fœcundum in alteruno, eorum papilla five 
& tuberculum fibroſim ſemper ſuccreſcit ; ſcrofis 
«© autem prægnantibus tanta accidit teſticulorum 
« mutatio, ut mediocrem quoque attentionem fu- 
« gere nequeat (vide, Conradi Peyeri Merycolo- 
« gia).“ This author imagines, with ſome treaſon, 
that the minuteneſs of the teſticles of does and 
bitches is the cauſe of Harvey's having not remark- 
ed the alterations; but he is himſelf wrong in what 
he advances concerning the alterations he has re- 


marked, 
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marked, and which eſca 


they do not happen till atter a fecund copulation, 

It appears likewiſe, that Harvey is deceived in 
many other eſſential points : he aſſerts, that the ſeed 
of the male does not enter into the matrix of the fe- 
male, and even that it cannot enter therein; yet 
Verrheyen found a great quantity of the male feed in 
the matrix of a cow, diſſected fixteen hours after 
copulation (See Verrheyen Sup. Anat. Tra v. cap. iii.) 
The celebrated Ruiſch aſſerts his having diſſected 
the matrix .of a woman who had been caught in 
adultery, and was aſſaſſinated in the action. He 
found not only in the cavity of the matrix, but alſo 
in the trunks, a quanity of the ſeminal liquor of the 


male (See Ruiſch, Theſ. Anat. p. go, tab. vi. fig. i.) 


Valliſnieri affirms, that Fallopius and other anato- 
miſts have alſo diſcovered, as well as Ruiſch, the 
male ſeed in the matrix of many women. We can, 
therefore, ſcarcely doubt, after the poſitive teſti - 
mony of theſe great anatomiſts, that Harvey was 
not deceived in this important point; eſpecially, if 
to theſe teſtimonies we add that of Leewenhoek's, 
who ſpeaks of having found the male ſeed in the 


matrix of a very great number of females of all 
kinds, which he diſſected after copulation. 


Another error Harvey makes in chap. xxi. No. 7. 


on the abortion in the ſecond month, where the 
maſs was as large as a pigeon's egg, but without 
any foetus regularly formed; whereas, it is aſcer- 
tained by Ruiſch, and many other anatomiſts, that 
the foetus is perceptible, even to the naked eye, in 
the firſt month. 'The Hiſtory of the Academy men- 
tion a foetus of twenty-one days, and informs us, 
that it was then completely formed, and every part 
was eafily difcernible. If to theſe authorities we 
add that of Malpighi's, who perceived the chicken 
in the cicatricula, immediately after the egg was 
laid by the hen, and before it had been hatched, 


we 


Harvey's notice, that 
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we cannot doubt, but that the foetus is formed, and 
exiſts from the firſt day, and immediately after 


copulation; conſequently, we muſt not put any 
credit in what Harvey ſays on the parts which ad- 
juſt one after the other by juſta- poſition, ſince they, 
on the contrary, are all exiſtant from the firſt, and 
only develope or expand ſucceſſively. 

De Graaf took the acceptation of the word egg in 
a quite different light to Harvey: he pretends, that 
the teſticles of women were true ovaries, like thoſe 
which contained the ovaries of oviparous animals, 
but only that thoſe eggs were much ſmaller, and 


did not quit the body, and were never detached but 


when they were impregnated, when they deſcended 
from the ovary into the horns of the matrix, where 
they increaſed. The experiments of De Graaf have 
contributed moſt to eflabliſh the exiſtence of 
theſe pretended eggs, which yet is not at all found- 
ed; for this famous anatomiſt is deceived, firſt, in 
that he takes the veſicles of the ovary for eggs, 
whereas they are only the inſeparable parts of the 
female teſticle, which even forms the ſubſtance, and 
are filled with a kind of lymph. He would have 
been leſs deccived, if he had not looked on theſe 
veſicles but as ſimple reſervoirs, and the lymph 
which they contain, as the ſeminal hquor of the fe- 
male, inſtead of taking this liquor for the white of 
the egg. Secondly, he is deccived in what he aſ— 
ſerts, that the follicle, or glandulous body, is the 
covering of theſe eggs, or veſicles : for, it is certain, 
by Malpighi's, Vallifaicri's, and my own obſerva- 


tions, that this body does not ſurround theſe veſi- 


cles, nor does it contain one of them. Thirdly, he 
is deceived ſtill more, when he aſſerts, that this fol- 
licle, or glandulous body, is never formed till after 
fecundation; while, on the contrary, we find theſe 
glandulous bodies formed in every female who 
has attained puberty. Fourthly, he is deceived, 

when 
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when he ſays, that the globules which he ſaw in the 
matrix, and which contained the foetus, were theſe 
ſame veſicles, .or eggs, of the ovary which had fal- 
len therein, and which, he ſays, were become ten 
times ſmaller than they were in the ovary, This 
remark alone, one would imagine, would have 
opened his eyes, and made him perceive, that what 
he ſaw in the matrix was not the ſame as he had 
ſeen in the teſticles. Fifthly, he is deceived in ſay- 
ing, that the glandulous bodies of the teſticle are 
only the covering of the fecund egg, and that the 
number of theſe coverings, or empty follicles, al- 
ways anſwers to the number of the fœtus's. This 
aſſertion is entirely contrary to truth; for, on the 
teſticles of all females a greater number of glandu- 
lous bodies, or cicatrixes, than there are productions 
of fœtus's, and they are alſo found in thoſe which have 
not brought forth at all. If to all this we add, that 
he had never ſeen the egg in its pretended covering, 
or follicle, and that neither he, Verrheyen, nor 
others, who have made the like experiments, have 
ſeen this egg on which they have, notwithſtanding, 
eſtabliſhed their ſyſtem. | 

Malpighi, who perceived the growth of the 
glandulous body in the female teſticle, was deceived 
when he thought he had ſeen the egg in the cavity 
of this body, ſince this cavity contains only liquor; 
and that, after an infinite number of obſervations, 
nothing like an egg has ever been ſeen, as the expe- 
riments of Valliſnieri proves. 

Valliſnieri, who was not deceived, has drawn 2 
falſe conclufion from things, to wit, that although 
neither himſelf, nor any anatomiſt in whom , 
could confide, did ever find the egg in the cavity 


of the glandulous body, yet aflerts, that there muſt 
be one. 


Vol. IV. 14 Let 
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Let us, therefore, examine what remains to us of 


reality in the diſcoveries of theſe naturaliſts. Graaf 
was the firſt who has obſerved, that there were al- 


terations in the female teſticles; and he had reaſon 
to affirm, that theſe teſticles were parts eſſential and 
neceſſary to generation. Malpighi has demon- 
ſtrated what theſe alterations were, and has ſhewn, 
that they were the glandulous bodies which grew to 
perfect maturity, after which they become flaccid, 
obliterated, and left only a very flight cicatrix re- 


maining. Valliſnieri has — this diſcovery in a 


very clear light; he has ſhewn, that theſe glandu- 
lous bodies are found in the teſticles of every temale; 
that they take a confiderable time in the ſeaſon of 
their lover ; that they increaſed and grew at the ex- 
pence of the lymphatic veſſels of the teſticle, and 
that they contained at the time of their maturity a 
cavity filled with liquor. This, then, is all that 
can be reduced to truth on the ſubject of the pre- 
tended ovaries and eggs of viviparous animals. 
What muſt we conclude thereſrom? Two things 
which appear very evident to me; the one, that 
there does not exiſt any eggs in the female teſticle, 
ſince none are to be met with there; the other, that 
there does exiſt a liquor in the veſicles of the teſti- 
cle, and in the cavity of the glandulous body, ſince 


it has been always found there. We have likewiſe 
demonſtrated by the ebe experiments, that 
this laſt liquor is the true ſced of t 


he female, fince it 
contains, like that of the male, ſpermatic animals, 
or rather organical moving parts. 

We are therefore now aſſured, that females have, 
as well as males, a ſeminal liquor. We cannot 
doubt of it, after all that has been advanced, that 
the ſeminal liquor is not the ſuperfluity of the orga- 
nical nutriment, which is ſent back from all parts 
of the body into the teſticles and ſeminal veſicles of 
the males, and into the teſticles and cavity of the 
glandulous 
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glandulous body of females. This liquor, which 
iſſues by the nipple of the glandulous body, conti- 
nually ſprinkles the horns of the female matrix, and 
can eaſily penetrate therein, either by the ſuction of 
the membrane of theſe horns themſelves, which, 
although membraneous, does not ceaſe from being 
ſpongy ; or by the little opening which is at the 
upper extremity of the horns; and there is no 
difficulty to conceive how this liquor enters into the 
matrix ; whereas, in the ſuppoſition, that the ve- 
ficles of the ovary were eggs which detached 
themſelves from it, we have never been able to com- 
prehend how theſe pretended eggs, which were ten 
or twenty times thicker than the opening of the 
horns of the matrix were wide, could enter therein, 
We have ſeen, that Graaf, the author of this ſyſtem 
of eggs, was obliged to ſuppoſe, or rather to avow, 
that when they were deſcended into the matrix, they 
were become ten times ſmaller than they are in the 

ovary. 

The liquor emitted by females, when the 

are excited, and which, according to Graaf, 
iſſues from the neck of the matrix, and the 
orifice of the urethra, may, poſſibly, be a ſupera- 
bundant portion of the ſeminal liquor which 
continually diſtills from the glandulous body of the 
teſticle on the trunks of the matrix, and which may 
enter therein directly every time that the pavillion is 
raiſed, and approached towards the teſticle; but, 
oſſibly, this liquor likewiſe 1s a ſecretion of ano- 
ther kind, and perfectly uſeleſs for the purpoſe of 
generation, To have decided this queſtion, he 
thould have made obſervation with a microſcope on 
this liquor; but all experiments are not permitted 
even to philoſophers : all that I can ſay, 1s, that I 
am very much inclined to believe, that the ſame 
moving bodies are to be found there; or the ſame 
ſpermatic animals which are to be met with in the 
liquor 
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liquor of a glandulous body ; and I can quote an 
Italian doctor on this ſubject, who made this ob- 
ſervation with attention, that Valliſnieri relates in 
theſe words (vol. ii. p. 136, col. 1.) “ Aggiugne 
5 11 lodato fig. Bono d'avergli anc veduti (ani- 
% mali ſpermatici) in queſta linfa o fiero, diro cofi 
4 yolluttuoſo, che nel tempore dell amoroſa zuffa 
&« ſcappa dalle femine libidinoſe, ſenza che fi 
& potefle ſoſpetthare che foſſero di que*del maſchio.“ 
If this circumſtance is true, as J do not doubt, it is 
certain, that this liquor which women emit, 1s the 
ſame as that which is found in the cavity of the glan- 
dulous bodies of their teſticles; and that, conſe- 
quently, it 1s the true ſeminal liquor : and although 
anatomiſts have not diſcovered the communication 
between the vacuities of de Graaf, and the teſticles, 
that does not prevent, but that the ſeminal-liquor of 
the teſticles, being once in the matrix, where it can 
enter, as I have ſaid above, its iſſuing out by theſe 
little holes, vacuities ſurround the neck, and by 
the ſole action of the ſpongy membrane of all theſe 
parts, it cannot alſo arrive at the vacuities about 
the exterior orifice of the urethra, eſpecially if the 
motion of this liquor is aſſiſted by the motion and the 
tenſion which the act of generation occaſions in all 
thoſe parts, 
From hence we muſt conclude, that women who 
are of a good conſtitution, are lets fecund, eſpeci- 
ally if they make an immoderate uſe of men, be- 
cauſe they emit the ſeminal liquor which ought to 
remain in the matrix for the formation of the fœtus. 
Thus, we ſee the common proſtitutes have no chil- 
dren, or atleaſt, that they have them ſeldomer than 
other women ; and in hot countries, where they are 
of a warmer conſtitution than in the cold, they are 
alſo much leſs fecund. But we ſhall have occaſion to 
- ſpeak of this hereafter, 


It 
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It is natural to think, that the ſeminal liquor of 
the male or female, muſt not be fecund but when it 
contains moving bodies. Nevertheleſs it is ſtill a 
queſtion, and I ſhould be led to think, that as theſe 
bodies are ſubject to a change of form and motion, 
that they are only organical parts put in motion ac- 
cording to different circumſtances; that they deve- 
lope, diſcompoſe, or compoſe, themſelves accord- 
ing to the different connections between them; there 
is an infinity of different ſtates of this liquor; and 
that the ſtate it is in when theſe organical parts are 
ſeen in motion, is, perhaps, not abſolutely neceſſary 
for the purpoſe of generation. The ſame Italian 
phyſician whom we have quoted, having many 
years ſucceſſively obſerved his own ſeminal liquor, 
he never perceived ſpermatic animals in his youth, 
although he had reaſon to think this liquor was fe- 
cund, fince he was in that time father of ſeveral chil- 
dren, and did not begin to perceive any ſpermatic 
animals in this liquor, till he had attained a mid- 
ling age, about the time a perſon is commonly 
obliged to make uſe of ſpectacles, and that he had 
children in his latter years as well as in his younger, 
He adds, that having comparedthe ſpermaticanimals 
of his ſeminal liquor with thoſe of other perſons, he 
had always found his own ſmaller than the reſt, 
This obſervation ſeems to point out, that the ſemi- 
nal liquor may be fecund, although it is not actually 
in the ſtate it ought to be to find the moving organi- 


cal parts; perhaps, theſe parts do not take motion 


in this caſe, but when the liquor is in the body of 
the female, perhaps the motioa which exiſts there, 
is inſenfible, becauſe the organical molecules are 
very ſmall. 

Theſe organical molecules which move, may be 
looked upon as the firſt aſſemblage of theſe organi- 
cal molecules which proceeds from every part of the 
body; when a ſufficient quantity is ſettled, vor 

orm 
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form a body which moves, and which we may per- 
ceive with the microſcope: but if they collect 
only in a ſmall quantity, the body which they form 
will be too minute to be perceived, and in this caſe 
we ſhall not be able to diſtinguiſh any thing movea- 
ble in the ſeminal liquor. I have alſo very often re- 
marked, that there is a time when this liquor con- 
tains nothing animated, and a very long continuance 
of obſervations is neceſlary to determine what can be 
the cauſe of all the differences remarked in the ſtates 
of this liquor. 

What J can aſſert, from having often tried it, is, 
that by infuſing the ſeminal liquors in water, in 
ſmall bottles cloſely corked, at the end of three or 
four days, and often ſooner, in theſe infuſions is 
found an infinite multitude of moving bodies ; the 
feminal liquors which have no motion, or organi- 
cal moving part at their ifluing from the body of the 
animal, produce as much as thoſe wherein there is a 
great quantity.. Fleſh, blood, chyle, and even 
urine, alſo contain organical parts, which move 
at the end of ſome days in an infuſion of water. 
The germs of kernels of fruit, ſeeds, nectairnes, 
and even wood, bark, and other parts of 
plants, are produced after the ſame manner : we, 
therefore, cannot doubt of the exiſtence of thoſe 
livipg organical parts in all animal or vegetable ſub- 
ſtances, | 

In the ſeminal liquor, theſe living organical parts 
appear to be all in action, and endeavouring to ex- 
pand, ſince we ſee them quit the filaments, and form 
even before the eyes of the naturaliſt : on the whole, 
theſe little bodies in the ſeminal liquors are, never- 
theleſs, not endowed with a power particular to 
themſelves ; for thoſe that are ſeen in all other ani- 
mal or vegetable ſubſtances, diſcompoſed to a cer- 
tain degree, are endowed with the ſame power: 
they a&t and move nearly in the fame manner, and 

| in 


NATURAL HISTORY: 335 


in the ſame time : they change their form ſucceſhve- 
ly during many hours, wy, even days. If theſe 
bodies muſt abſolutely be termed animals, it muſt 
be allowed, that they are ſuch imperfe& animals, 
that they ought to be looked upon as the outlines 
of them, or rather as bodies fimply compoſed of 
the moſt eſſential parts belonging to an animal: for 
natural machines, or pumps, ſuch as thoſe found 
in a great quantity in the roe of a calmar, which 
put themſelves in action in a certain time, and which 
only ceaſe from acting and moving at the end of 
another time; and, after having thrown out all 
their ſubſtance, are certainly not animals, although - 
they are organized, acting, and, as I may ſay, liv- 
ings beings, whoſe organization is more ſimple than 
that of an animal. It theſe natural machines alſo, 
inſtead of acting only during thirty ſeconds, or a 
minute, act a much longer time; for example, 
during a month, or a year, I do not know but then 
we ſhould be obliged to call them animals, although 
they ſhould appear to have no other motion than 
that of a pump which acts of itſelf, and that their 
organization ſhould be as ſimple as that artificial 
machine. For how many animals are there in which 
we cannot diſtinguiſh any motion produced by the 
will ? and are we not acquainted with others whoſe 
organization appears to us fo ſimple, that all the 
body 1s tranſparent as chryſtal, without any limb, 
and almoſt without any apparent organization ? 

If it is once allowed, that the productions of Na- 
ture follows in an uniform order, and is made by 
degrees and links, we ſhall have no difficulty in con- 
ceiving, that there are organical bodies exiſting, 
which are neither animals, vegetables, nor mine- 
rals; theſe intermediate beings would themſelves 3 | 
have links in the ſpecies which they conſtitute, and 14 
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different degrees of perfection in their organization. 
The machines in the roe of a calmar are, perhaps, 


more 


„ 
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more organized, and more perfect, than other ſper- 
matic animals : perhaps both they and the eggs are 
alſo leſs one than the other; but we have not even 
any foundation for reaſonable conjectures on this 
point. 3 

What is certain, is, that all animals and vegeta- 
bles, and all parts of them, contain an infinity of 
organical living molecules, which can be plainly 
made appear, as we have done by the preceding ex- 
periments. Theſe organical molecules ſucceſhvely 
take different forms, and different degrees of mo- 
tion and activity, according to different circum- 
ſtances. They are in a much greater number in the 
ſeminal liquor of both ſexes, and in the germs of 
plants, than in other parts of the animal or ve- 
getable; they are at leaſt more apparent and deve- 
loped, or more accumulated under the form of theſe 
ſmall moving bodies. There exiſts, then, a living 
ſubſtance in animals and vegetables common to both. 
It is this living and organical ſubſtance which is the 
neceſſary matter to nutrition. An animal is fed 
from an animal or vegetable, as the vegetable can 
likewiſe be nouriſhed from an animal or vegetable. 
This nutritive ſubſtance common to both, is always 
living, always active, and produces an animal or 
vegetable, as it finds an internal mould, or an agree- 
able and analogous matrix to both, as we have ex- 
Plained in the firſt chapters: but when this active 
ſubſtance colle&s in great abundance in thoſe parts 
where it can unite, it forms in the animal body o- 
ther animals, ſuch as the tania, aſcarides, and 
worms which are ſometimes found in the veins, in 
the ſinus of the brain, in the liver, &c. Theſe 
kinds of animals do not owe their exiſtence to other 
animals of the fame kind, and their generation 
is not made like that of other animals. We may, 
therefore, ſuppoſe, that they are produced by this 
organical matter when it is extravaſated, or when it 
1s 
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is not pumped up by the veflels which ſerve for the 
nutrition of the animal body. It is alſo probable, 
that this productive ſubſtance, which is always ac- 
tive, and which tends to organize, produces worms 
and other ſmall bodies of a different kind, according 
to the different places, or matrices, where they col» 
lect, We ſhall hereafter have occaſion to examine 
more largely the nature of thoſe worms, and many 
other animals which are formed after the ſame 
mode, and to ſhew that their production is very dif- 
ferent from what we have hitherto thought it. 

When this organical matter, which may be 
looked on as an univerſal ſeed, is collected in any 
great quantity, as it is in the ſeminal liquors, and 
in the mucilaginous parts of the infuſion of plants, 
its firſt effect is to vegetate, or rather to produce 
vegetating beings. Theſe kinds of zoophytes ſwell, 
extend, ramify, and produce globules, ovals, and 
other ſmall bodies of different figures, which have 
all a kind of animal life, a progreſſive motion, which 
is often very ſwift, and ſometimes very flow : theſe 
globules themſelves decompoſe, change their figures, 

and become ſmaller; but, in proportion as they 

increaſe in thickneſs, the rapidity of their motion 
augments. When the motion of theſe bodies are 
very rapid, and when they are in a great number in 
the liquor, it heats to a very ſenfible degree, which 
makes me think, that the motion and action of theſe 
organical parts of vegetables and animals may poſh- 
bly be the cauſe of what we call Fermentation. 

I have thought alſe, that we might preſume, that 
the venom of the viper and other active poiſons, 
even that of the bite of a mad dog, might poſſibly 
be this active matter too rarified ; but J have not as 
yet had time to make the experiments which I had 
projected on this matter, as well as on drugs uſed in 
medicine: all thatI can at preſent aſcertain, is, that 
all infuſions of the moſt active drugs ſwarm with 

Vor. IV. Uu moving 
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moving bodies, which form therein in much lets 
time than in other ſubſtances, 

Almoſt all microſcopical animals are of the ſame 
nature as the organized bodies which move in the 
ſeminal liquor, and in the infuſions of vegetables 
and the fleſh of animals, the eel-like bodies in 
flour, vinegar, and water, in which lead has becn 


ſoaked, are beings of the ſame nature as the firſt, 
and have a like origin. 


CHAP. IX. 


The Variety in the Generation of ANIMALS. 


{ 

HE matter which ſerves for the nutrition and 
re-production of animals and vegetables, is 
therefore the ſame. A productive and univerſal ſub- 
ſtance, compoſed of organical molecules, ever ex- 
iſting, active, and whole union produces organized 
bodies. Nature works, therefore, always on the 
ſame fund, which is inexhauſtible ; but the means 
it employs to ſtamp its value, are different, and the 
differences, or general agreements, deſerve our at- 
tention ſo much the more, as it is from thence we 
muſt derive our reaſons for exceptions and particular 

varieties. 

We may affirm, in general, that large animals are 
not fo fecund as ſmall. The whale, the elephant, 
the rhinoceros, the camel, the ox, the horſe, the 
human ſpecies, &c. only produce one, and very 
{eldom two, at a birth ; whereas, the ſmall animals, 
as the rat, the herring, inſets, &c. produce a 
greater number of young at a time. Does not this 
difference proceed from there being more food re- 
quired to ſupport a large body than to nouriſh a 


ſmall 
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ſmall one; and that, proportion kept, there is 
much leſs ſuperfluous nutriment which might be- 
come ſeed in large animals, than there is in ſmall! 
It is certain, that ſmall animals eat more in propor- 
tion than large ones ; but it likewiſe appears, that 
the prodigious multiplication of the ſmalleſt ani- 
mals, as bees, flies, and other inſects, might be 
attributed to theſe animals being endowed with very 
fine and ſlender 1:nbs, they are more in a condition 
than the others to chuſe what is moſt ſubſtantial and 
organical in the vegetable or animal matters from 
whence they derive their nutriment. A bee, who 
lives only on the pureſt ſubſtance of flowers, cer- 
tainly receives by this nutriment many more organi- 
cal parts, proportionably, than a horſe can receive 
by the groſſer parts of vegetables, hay, &c. 
which ſerve them for aliment : the horſe alſo pro- 
duces but one fœtus, whereas the bee produces three 
thouſand at one time. | 
Oviparous animals are in general ſmaller than the 
viviparous, and produce allo many more at a birth. 
The durance of the foetus in the matrix of vivipa- 
rous animals, ſtill more oppoſes the increaſe, where- 
as this viſcera is filled, and labours for the nutrition 
of the foetus, it cannot therefore have any new gene- 
ration; whereas oviparous animals produce at one 
and the ſame time both matrices and fœtus's, which 
they caſt out. They are allo almoſt always in a 
ſtate of producing them; and it is well known, that 
by preventing a hen from hatching, and largely 
nouriſhing her eggs, we conſiderably increaſe the 
produce of her laying. If hens ceaſe to lay when 
they hatch, it is becauſe they have ceaſed to feed; 
and that the fear in which they appear to be in, leſt 
their eggs ſhould not produce, cauſes them not to 
quit them but once a day, and that for a very ſhort | 
time; during which they take a little nutriment, that 


which, 
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which, perhaps, does not amount to one tenth part 
of what they take at other times. 

Animals which produce but a ſmall number of 
fœtus's, acquire the chief part or their whole 
growth, before they are in a ſtate of engendering ; 
whereas, animals which multiply numeroufly, en- 
gender before even their bodies have received half 
their growth. The human ſpecies, the horſe, the 
ox, the aſs, the goat, and the ram, are not able to 
engender until they have obtained nearly the whole 
of their growth, It is the ſame with pigeons and 
other birds, who produce in great numbers, as 
poultry, fiſh, &c. engender much ſooner. A cock 
is capable of engendering at the age of three months, 
when it has not attained a third part of its growth : 

a fiſh, which at the end of twenty years will weigh 
thirty pound, engenders in the firſt or ſecond year, 
when they perhaps do not weigh half a pound. Bur 
there are particular obſervations on the growth and 
duration of the life of fiſh ; their age may be nearly 
known by examining the annual layers of their 
ſcales ; but we are not certain how far they may 
extend, I have ſcen carps at the Count of Mau- 
repas, in the canals of his Caſtle of Pont Chartrain, 
which, on an average, were one hundred and fifty 
years old, and they appeared to me as briſk and 
lively as the common young carp. I will not ſay, 
as Leewenhoek does, that fiſh are immortal, or, at 
leaſt, that they can never die with age. All, it ap- 
grace to me, muſt periſh in time, that is, all which 

ave had a beginning, a birth, muſt arrive to an end, 
or death; but it is certain, that fiſh, living in 
an uniform element, and being ſheltered to great vi- 
ciſſitudes, and all the injuries of the air, muſt lixe 
a longer time in the ſame ſtate as other animals; and 
if thoſe viciſſitudes of the air be, as that great phi- 
loſopher pretends, the principal cauſe of the de- 
ſtruction of living beings, it 1s certain, that fiſh, 


being 
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being the leaſt expoſed of all animals, they muſt 
remain a much longer time than the others. But 
what muſt ſtill further contribute to the long dura- 
non of their life, is, that their bones are of a ſofter 
ſubſtance than thoſe of other animals, and that they 
do not harden nor change almoſt any thing at all 
with age. The bones of fiſh lengthen, thicken, and 
grow without taking any more ſolidity, at leaſt any 
ſenſible one; whereas the bones of other animals, 
as well as all the other ſolid parts of the body, take 
always more hardneſs and ſolidity, and, at length, 
when they are abſolutely full, the motion ceaſes, and 
death enſues, In the bones, on the contrary, this 

augmentation of ſolidity, this repletion or obſtruc- 
tion which 1s the cauſe of natural death, is formed ; 
or, atleaſt, is made only by much ſlower and more 
inſenſible degrees, and, perhaps, the fiſh require 
more time to arrive at what we call age. 
All quadrupede animals covered with hair, are 
viviparous ; all thoſe covered with ſcales, oviparous. 
May we not, then, believe, that in oviparous qua- 
drupedes, a much leſs waſte is made by tranſpira- 
tion, than the cloathing of ſcales retains ; whereas, 
in animals covered with hair, this tranſpiration is 
more free and abundant ? and 1s it not partly by this 
ſuperabundance of nutriment, which cannot be car- 
ried off by tranſpiration, that thoſe animals multiply 
more than others, and they can alſo retain their ali- 
ment Honger time? All birds and all inſects that 
fly, are oviparous, excepting ſome kinds of flies, 
Theſe flies have no wings at their birth, but they 
ſhoot out and grow by degrees, in proportion with 
the fly, and only begin to make uſe of them when 
they are at their full growth. Scaly fiſh are like- 
wiſe oviparous : reptiles which have no legs, as 
ſnakesand different kinds of ſerpents, are oviparous; 
they change their coat, which is compoſed of ſmall 
ſcales, The viper 1s only a flight exception to the 


general 
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general rule, for it, is not truly viviparous, as it 
produces eggs, from whence the young are pro- 
duced ; but it is certain, that as this is performed 
in the body of the mother, and that inſtead of caſt- 
ing thoſe eggs, like other oviparous animals, ſhe 
retains them, and hatches them in her own body. 
The falamander, in which eggs are found, and 
young ones at the ſame time, as obſerved by M. de 
Maupertuis, will be an exception of the ſame kind 
in oviparous quadrupedes. | 

Moſt animals are perpetuated by copulation ; yet, 
among animals that have ſexes, there are many 
which do not really copulate. Moſt birds ſeem only 
ſtrongly to compreſs the females, as the cock, whoſe 
yard, though double, is very ſhort ; owls, pigeons, 
&c. others, as the oftrich, crane, heron, &c. have 
a very long member, and the intromiſhon is no 
ways equivocal. Male fiſh approach the female in 
the ſpawning time : they ſeem even to rub their bel- 
lies againſt each other, for the male often turns it- 
ſelf upon its back to encounter with the belly of the 
female. The neceſſary member for this action does 
not exiſt in them; and when the male fiſh fo nearly 
approach the female, it is only to emit the liquor 
contained in their roes on the eggs which the female 
then depoſits, and it ſeems rather to be the eggs 
which attracts it, than the female: for if it ceaſes 
from depoſiting eggs, the male forſakes it, and with 
eagerneſs purſues the eggs which the ſtream carries 
away, or that the wind diſperſes. Fiſh may be 
ſeen to paſs and repaſs the ſpot, where eggs are de- 
pofited ſeveral times. It is certainly not for the 
love it bears the female that all theſe motions are 
done, it is not to be preſumed, that they know it 
always, for we ſee it emit its liquor on all the eggs 


it meets with, and often before it has met with its 
female, 


Thus 
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There are, therefore, animals which have ſexes 
and proper parts for copulation : others which are 
deficient of both ; others, as ſnails, have proper 
parts for copulation, and have at the ſame time two 
ſexes ; others, as maggots, have no ſex, and en- 
gender in themſelves ſeparately, although they cou- 
ple together when they pleaſe, without irs bein 
known whether this coupling is a conjunction of 
ſexes, ſince they all appear equally provided or de- 
ficient for the purpoſe of copulation ; at leaſt, we 
muſt not ſuppofe, that Nature has included in this 
ſmall individual more faculties for generation than 
in any other kind of animal, and that we allow it 
not only the power of reproducing diſtinctly, but 
alſa the means of multiplying by the communication 
of another individual. 

But in whatever mode generation is performed 
in different kinds of animals, it appears, that Na- 
ture, by a new production, prepares in the body of 
the animal ; whether this production 1s -manifeſted 
outwardly, or that it remains concealed internally, it 
always precedes generation : for, if we examine the 
ovaries of oviparous animals, and the teſticles of fe- 
male viviparous animals, we ſhall perceive, that 
before the impregnation of the one, and the tecun- 
dation of the other, a conſiderable change happens 
to thoſe parts, and that new productions are formed 
in all animals, when they attain the time of their 
multiplying. Oviparous animals produce eggs, 
which at firſt are attached to the ovaries, which, by 
degrees, thicken and get looſe, to coat themſelves 
afterwards in the canal which contains them, with 
the white of their membranes and the ſhell. This 
production is no equivocal mark of the fecundity of 
the female; a mark which always precedes it, and 
without which generation cannot be performed: ſo 
upon oviparous females there are always one or 
more glandulous bodies on the teſticles, which by 


degrees 
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degrees grow under the membrane which ſurrounds 
the teſticle ; theſe glandulous bodies enlarge, pierce, 
or rather impel and lift up the membrane, which is 
common to them with the teſticle ; they appear ex- 
ternally, and when they are entirely formed and 
their maturity is compleat, they make a ſmall ſlit 
or rather many holes at their external extremity, b 
which the ſeminal liquor eſcapes, and which then 
falls into the matrix ; theſe glandulous bodies are, 
as We perceive, a new production that precedes ge- 
neration, and without which there would not be 
any. 

In males, there is alſo a kind of new production, 
which always precedes generation ; for in oviparous 
animals a great quantity of liquor is formed by 
degrees, which fills a very conſiderable reſervoir ; 
and fometimes the reſervoir itſelf is formed every 
year, as it 1s in the culmar, or rather from a dry 
and wrinkled membrane, which it was before, it 
becomes a thick membrane, containing an abundant 
of liquor. In birds, the teſticles ſwell ſurpritingly, 
in the time preceding their amorous ſeaſon, inaſ- 
much, that their fize may be ſaid to become mon- 
ſtrous, when compared with that which they com- 
monly have. In viviparous males, the teſticles alſo 
ſwell confiderably in thoſe ſpecies who have a diſtinct 
rutting time, and, in general, in all ſpecies, there 
is a ſwelling, and an extenfion of the genital mem- 
bers, which although it proceeds from the internal 
parts, yet it muſt be regarded as a new production 
neceſtarily preceding generation. 

In the body of every animal, male or female, 
new productions then are formed which precedes 
generation; theſe new productions are commonly 
particular parts, as eggs, glandulous bodies, roes, 
&c. and when there is no real production, there is 
always a ſwelling, and a very conſiderable extenſion 
in ſome of the parts appropriated for generation; 


but 
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but in other ſpecies this new production is manifeſt 
in ſome parts of the body, but even the whole body 
ſeems to be re- produced before generation can be 
performed. I ſpeak of inſects, and their meta- 
morphoſis's; this change appears to me to be only a 
new production which happens to them, which gives 
the engendering power. It is by means of this pros 
duction, that the organs of generation develope, 
and put themſelves in a ſtate of action; for the 
growth of the animal is completed before it is tranſ- 
formed. I ceaſes then from taking any nutriment, 
and the body under this form has no organ for gene- 
ration, no means of tranforming this food, of which 
thoſe animals have a very ſuperabundant quantity in 
eggs and in ſeminal liquor; and from thence this 
ſuperabundant quantity of food, which is greater in 
inſects than in any other kind of animals, is molded 
and completely united at firſt, under a form which 
greatly depends on that of the animal itſelf, and 
which partly reſembles it ; the caterpillar becomes 
a butterfly, becauſe having no organ, no viſcera ca- 
pable of containing the ſuperfluity of food, and con- 
ſequently not being able to produce ſmall organized 
beings like itſelf; this organized food, always active, 
takes another form, by joining according to the 
combinations which reſult from the figure of the 
graſshopper, and it forms a butterfly, whoſe figure 
anſwers in part, and even in eſſential conſtitution to 
that of the graſshopper, but in which the organs of 
generation are developed, and may receive and tranſ- 
mit the original parts of the nutriment which form 
the egg, and the individuals of the ſpecies, which 
in one word, muſt perform generation ; and the in- 
dividuals which proceed from the butterfly, which 
has taken its food, and in which the organical parts 
of the food are in the form of the graſshop- 
per, and not of the butterfly, which is only an ac- 
cidental production of this ſuperabundant nutriment 
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which precedes the real production of animals of 
this ſpecies, and is only a mode made uſe of by 
nature to attain her end, as when it produces glan- 
dulous bodies, or roes, in other kinds of animals ; 
but this idea on the metamorphoſe of inſects, will 
be explained and ſupported further by many proofs ' 
in our hiſtory of inſects. 

When the ſuperabundant quantity of organical 
nutriment 1s not great, as in man and moſt large 
animals, generation 1s made only when the growth 
of the animal is compleated, and this generation is 
confined to the production of a ſmall number of in- 
dividuals. When this quantity is more abundant, 
as in the cock, and many other kinds of birds, and 
in oviparous fiſhes, generation is compleated before 
the animal has received its full growth, and the pro- 
duction of this generation extends to a great num- 
ber of individuals, like to the animals, which firſt 
prepared this organical nutriment, of which the 
ſmall individuals are compoſed, In ſhort, when 
the ſuperabundance of the food is ſtill greater, and 
when at the ſame time the animal has the neceſſary 
organs for generation, as in maggots, it immediately 
produces a generation in every individual, and after- 
wards a transformation, that is to ſay, an organized 
body, like other infects; the maggot becomes a fly, 
but this laſt organized body does not produce any 
thing, becauſe it is, in fact, only a ſuperſluity, or 
rather the remainder of the organized food, which 
had not been made uſe of in the production of young 
maggots. 

Almoſt every animal except man, has ſtated times 
for generation. Spring is marked out for birds. 
Carp, and many kinds of fiſh, ſpawn in the hotteſt 
part of the vear, in June and Auguſt: Barbel, and 
other kinds, in ſpring; cats in January, May and 
September; roebucks, in December; wolves and 
foxes in January; and ſtags in September and 


October ; 
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October; and almoſt all inſects join in autumn; 
theſe laſt, ſeem to exhauſt totally by the 
act of generation, and in fact they die in a ſhort 
time after, as we ſee butterflies die after they have 
produced the ſilk-worms. Others are not exhauſted 
till the extinction of life, but they become like ſtags, 
of an extreme leanneſs and very weak; they require 
a conſiderable time to repair the loſs which is made 
of their organical ſubſtance; others are exhauſted 
ſtill leſs, and are oftener in an engendering ſtate; 
others, as man, do not exhauſt at all, or at leaſt, 
are in a ſtate of readily repairing the loſs they 
ſuſtain, and they are likewiſe always in an engen- 
dering ſtate, which depends only on the particular 
conſtitution of the animal organs ; the grand limits 


nature has placed in the mode of exiſtence, is found 


as extended in the mode of receiving and digeſting 
food ; in the mode of keeping or retaining it in 
ſeperating and attracting organical molecules 
neceſſary for production; and we ſhall find through- 
out all nature, that all what can be, is. 

We mult ſay the ſame of the time of female 
geſtation ; ſome, as mares, go with foal eleven or 
twelve months; others, as women or cows, &c. nine 
months; others, as foxes, wolves, &c. five months; 
bitches, nine weeks; cats, fix ; rabbits, thirty-one 


days; moſt birds come out of the egg at the end of 


twenty-one days ; ſome, as canary birds, thirteen or 
fourteen days; the variety is as great here as in 
every thing elſe, only it appears that the largeſt 
animals, which produce only few fœtus's, are thoſe 
which go the longeſt with young. What ſtill more 
confirms what we have already ſaid, that the quan- 
tity of organical food is in proportion leſs in large 
than in ſmall animals; for it is from the ſuperfluity 
of the mother's food, that the fœtus derives what is 
neceſſary to the growth and expanſion of all its 
parts, and ſince this expanſion demands much more 
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time in larger animals than in the ſmaller, it is a 
proof that the quantity of matter, which contributes, 
is not ſo abundant in the firſt as in the laſt, 

There is therefore an infinite variety in animals 
with reſpect to the time and manner of bringing 
forth, and this variety is found even in the cauſes © 
generation ; for, although the general principle of 
production 1s this organical matter common to all 
that lives or vegetates, the manner in which the 
union is made, muſt have infinite combinations, 
which muſt all proceed from the ſource of new pro- 
ductions. My experiments clearly enough demon- 
ſtrate, that there are no pre-exiſting germs, and at 
the ſame time, prove that the generation of animals 
and vegetables 1s not equiyocal ; there are, perhaps, 
as many beings, either hving or vegetating, which 
are produced by the fortuitous aſſemblage of ariginal 
molecules ; and there are animals or vegetables 
which can re- produce by a conſtant and ſucceſſive 
generation, It is to the production of thoſe kinds 
of beings, that we muſt apply the axiom of the 
ancients : Corruptig unius, generatio alterius. The 
corruption and compoſition of animals or vegetables, 
produces an infinite number of organized bodies 
living and vegetating; ſome, as thoſe of the roe 
of a calmar, form only kinds of machines, 
which although very fimple, are active of them- 
ſelves; others, as ſpermatic animals, are bodies 
which by their motion, ſeem to copy animals 
others imitate yegetables by their manner of growing 
and extending ; there are others, as thoſe of corn, 
which may be made to live and die alternately, and 
as often as we pleaſe; there are others, even in 
great quantities, which are at firſt kinds of vege- 
tables, which afterwards become kinds of animals, 
and return in their time to vegetables, &c. There 
is a great appearance, that the more we ſhall 
obſerve this new race of organized beings, the more 

we 
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we ſhall diſcover varieties, always ſo much the more 
fingular as they are the more remote from our fight; 
and of the other varieties which Nature preſents us. 
For example, ſpurred barley, which is produced 
by a kind of alteration or decompoſition of the or- 
anical ſubſtance of the grain, is compoſed of an 
infinity of threads, or little organized bodies, like 
to cels in their figure. To obſerve them in a micro- 
ſcope, we need only infuſe the grain for ten or twelve 
hours in water, and ſeparate the threads which com- 
pole the ſubſtances, we ſhall find them to have a 
very flexible and remarkable twirling motion, and 
that they have, at the ſame time, a ſlight progreſſive 
motion, ſomething like that of an eel. When the 
infuſion grows almoſt dry, they ceaſe to move, but 
by adding freſh water, their motion returns; and if 
this matter is preſerved for ſeveral days, months, 
and even years, we ſhall ſtill find the ſame eels there 
when we ſhall mix them with water, or the ſame 
moving threads which were ſeen at firſt ; inſomuch, 
that we can make theſe little machines act as often 
and as long as we pleaſe, without deſtroying them, 
and without their lofing any thing of their power or 
activity. Thoſe little bodies will be machines ea- 
fily ſet in motion as ſoon as they are plunged into a 
fluid : theſe threads will ſometimes open, like the 
filaments of the ſeed, and produce moving globules; 
we might therefore think, that they are of the ſame 
Nature, and are only more fixed and ſolid than 
thoſe, 
Eels, which are found in paſte made with flour, 
have no other origin than the union of the organical 
molecules of the moſt ſubſtantial part of the grain: 
the firſt which appear are certainly not produced by 
any other ; yet, although they have not been en- 
gendered, they do engender of themſelves. By 
cutting them with the point of a lancet, we may 
perceive {mall eels come from their bodies in great 
x numbers ; 


850 NATURAL HISTORY. 


numbers ; it appears, that the body of the animal is 
only a ſheath or bag which contains a multitude of 
other little animals, which perhaps are themſelves 
only ſheaths of the ſame kind, in which they increaſe 
in proportion, as the organical matter aſſimilates, 
and takes the form of cels. 

There requires a greater number of obſervations 
than I have made, to eſtabliſh claſſes and races be- 
tween ſuch ſingular beings, which are at preſent ſo 
little known : there are ſome which may be regard- 
ed as real Zoophytes which vegetate, and which, at 
the ſame time, appear to twirl about and move ſome 
of their parts like animals. There are ſome which 
at firſt appear to be animals, and which afterwards 
Join to form kinds of vegetables. Let us only fol- 
low with a little attention the decompoſition of a 
grain of wheat infuſed in water, we ſhall perceive 
what I have mentioned. I can join more examples 
to theſe, but I have related them only to point out 
the variety met with in generation taken in a gene- 
ral light; thoſe are certainly organized beings which 
we regard as animals, and which, nevertheleſs, are 
not engendered by animals of the ſame kind as 
thoſe : there are ſome which are only kinds of ma- 
chines, whoſe action is limited to a certain effect, 
and which can act but once in ſuch a certain time, 
as the roe veſlels of the calmar ; there are others 
which we can cauſe to act as long and as often as we 
pleaſe : there are other vegetating beings which pro- 
duce animated bodies, as the filaments of the hu- 
man ſeed, from whence the active globules ſpring, 
and which move by their own pawers. There is in 
the claſs of theſe organized beings ſome which are 
produced only by corruption, fermentation, or ra- 
ther by the decompoſition of animals or vegetables. 
There are, I ſay, in this claſs of organiſed bodies ſome 
which are real animals, and can produce the like, 
although they have not been produced of themſelves 

atter 


NATURAL HISTORY 951 


after this manner. The limits of theſe varieties are 
perhaps ſtill greater than we can imagine. We 
may extend our ideas, and exert every effort to re- 
duce the effects of Nature to certain points, and her 
productions to certain claſſes, yet there will eſcape us 
an infinite number of links, and even degrees, which 
exiſt in the natural order of things. 


CHAR 


Of the Formation of the Fetus.” | 


1 appears certain, by the obſervations of Verr- 
heyen, who has found the ſeed of a bull in the 
matrix of a cow; by thoſe of Ruiſch, Fallopius, and 
other anatomiſts, who have found that of a man in 
the matrix of many women ; by thoſe of Leewen- 
hock, who has met with it in the matrix of numbers 
of females, all diſſected immediately after copula- 
tion; it appears, he ſays, very certain, that the ſe- 
minal liquor of the male enters into the matrix of 
female; whether it arrives there in ſubſtance by the 
internal orifice which appears to be the natural open- 
ing through which it muſt paſs ; orwhether it makes 
a paſſage by penetrating acroſs the neck and other 
interior parts of the matrix. It is very probable, 
that in the time of copulation the orifice of the ma- 
trix opens to receive the ſeminal liquor, and that it 
enters therein by this opening, which muſt pump it 
up. But we may alſo imagine, that this liquor, or 
rather the active and prolific ſubſtance of this liquor, 
may penetrate acroſs the coat of the membranes of 
the matrix : for the ſeminal liquor being, as we have 
proved it, almoſt all compoſed of organical mole- 


cules, 
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cules, which are in great motion, and are at the 
ſame time extremely minute. I conceive, that theſe 
active parts of the ſeed may paſs acroſs the coat of 
the cloſeſt membranes, and that they penetrate thoſe 
of the matrix with a great facility. N 

What proves that the active part of this liquor 
may not only paſs by the pores of the matrix, but 
even that it penetrates the ſubſtance, is the 
ſudden change which happens to this viſcera, 
from its firſt beginning to enlarge, and ſup- 
preſſed, the matrix becomes ſofter, ſwells, and ap- 
pears inflamed internally, and, to make uſe of Har- 
vey's compariſon, this ſwelling reſembles that pro- 
duced by the ſting of a bee. All theſe alterations 
can only happen by the action of an external cauſe ; 
that is to ſay, by the penetration of ſome part of the 
ſeminal liquor. of the, male in the ſubſtance even of 
the matrix: this penetration is not a ſuperficial ef- 
fect which operates ſolely on the external or internal 
ſurface of the veſſels Which conſtitute the matrix, 
and of all the other parts of which this viſcera is 
compoſed : but it is an intimate penetration, like 
that of nutrition and expanſion. It 1s a penetration 
into all the parts of the internal mold of the ma- 
trix, performed by the powers which force the food 
to penetrate the internal mold of the body, and 
which produces the expanſion without changing the 

orm. 

We ſhall be eaſily perſuaded, that it is thus, when 
we ſhall conſider, that the matrix, in the time of 
impregnation, not only augments in bulk, but alſo 
in maſs; and that it has a kind of life, or a vegeta- 
tion, or expanſion, which remains, and is continu- 
ally increaſing till the time of delivery : for if the 
matrix was only a pouch, a deſtined receptacle to re- 
ceive the ſeed and contain the foetus, we ſhould ſce 
this kind of pouch extended and grow thin in pro- 
portion as the fœtus increaſed in fize, and then it 

would 
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Would have only a ſuperficial extenfion of the mem- 


branes which- compoſed this viſcera ; that the. 


growth of the matrix 1s not a ſimple extenſion, or 


dilatation, for not only the matrix extends in pro- 


portion as the foetus grows larger, but it receives at 
the ſame time a ſolidity and thickneſs : in gne word, 
it acquires bulk and maſs at the ſame time. This 
kind of augmentation is a true expanſion, a growth 
like that of the other. parts of the body when they 
expand, which from thence can only be produced 
by the intimate penetration of the organical mole- 
cules analogous to the ſubſtance of this part; and 
as this expanſion of the matrix never happens but in 
the time of impregnation, and this impregnation 
neceſlarily ſuppoſes the action of the liquor of the 
male, or at leaſt that it is the effect of it, we can- 
not doubt but that it is the liquor of the male which 
produces this alteration to the matrix; and that 
this liquor is the primary cauſe of this expanſion, 
this kind of vegetation and growth which this viſ- 
cera takes, before even the fœtus is large enough, or 
has ſufficient bulk to dilate it. 

It ſeems alſo as certain by my experiments, that 
the female has a ſeminal liquor which commences to 
be formed in the teſticles, and which 1s completed 
in the glandulous bodies: this liquor flows and di- 
ſtils by the ſmall holes which are at the extremity of 
theſe bodies; and this ſeminal liquor of the female 
may, like that of the male, enter into the matrix in 
two different manners, either by the holes which are 
at the extremities of the horns of the male, which 
appear to be the moſt natural paflages, either acroſs 
the membraneous coat of the horns, which this li- 
quor moiſtens continually, 

Theſe ſeminal liquors are both an extract of all 
the parts of the animal's body; that of the male is 
an extract of all the parts of the body of the male, 
and that of the female is an extract of all the parts 
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of the body of the female : thus, in the mixture of 
theſe two liquors, there is every thing neceſſary to 
form a certain number of males and females ; and 
the more liquor one or the other furniſhes, the 
more this liquor abounds in organical molecules, 
analogous to all the parts of the body of which they 
are the extract; and the greater the number of foe- 
tus's are, as we have remarked in the ſmaller ani- 
mals, and, on the contrary, the leſs theſe liquors 
abound with organical molecules, the fewer are the 
foetus's, as it happens in large animals. 

But, to purſue our ſubject with greater attention, 
wwe ſhall only examine here the particular formation 
of the human foetus, excepting, that we ſhall after- 
wards return to the formation of the foetus in 
other kinds of animals, whether viviparous or ovi- 
parous. In the human ſpecies, as well as in thoſe 
of large animals, the ſeminal liquors of the male and 
female do not coatain a great abundance of organi- 
cal molecules, analogous to the individuals of which 
they are the extract; and the human ſpecies ſeldom 

roduce more than one or two foetus's : this foetus 
is a male, if the number of the organical molecules of 
the male predominates in the mixture of the two 
liquors ; it is a female, if the number of the orga- 
nical parts of the female is greateſt ; and the female 
reſembles the father or mcther, and, perhaps, both, 
according to the different combinations of theſe or- 
ganical molecules, that is to ſay, as they abound in 
rhe mixture of the two liquors. 

I conceive, therefore, that the ſeminal liquor of 
the male, emitted in the vagina, and that of the fe- 
male, emitted in the matrix, are two matters equal- 
ly active, and charged with organical molecules pro- 
per for generation; and this ſuppoſition ſeems to 
me to be ſufficiently proved by my experiments, 
fince I have ſeen the ſame moving bodies in the fe- 
male liquor, as well as in that of the male. I per- 
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ceived, that the liquor of the male enters into the 
matrix, where it meets with that of the female : 
theſe two liquors have 2 perfect analogy between 
them, fince they are both not only compoſed of fi- 
milar parts by their form, but alſo alike in their 
motions and actions, as we have ſaid in chap. vi. 

[ conceive, therefore, that by this mixture of the 
two ſeminal liquors, this activity of the organical 
molecules of each ot the liquors, is as if it was fixed b 
the actions counterbalanced againſt each other, inſo- 
much, that each organical molecule ceaſing to move, 
remains in the place which agrees with it; and this 
place can be only often paſt which it occupied before 
in the animal body. I hus every molecule, which to 
the head of the animal, will fix and diſpoſe them- 
ſelves in an order like that in which they have been 
returned. Thoſe which has been ſent back from the 
{pine, will Lkewiſe fix in an order agreeable to them, 
as much for the ſtructure as for the poſition of the ver- 
tebræ, and it will be the fame with every other part 
of the body. The organical molecules which have 
been ſent back from each part of the animal body, 
will naturally take the {ame poſition, and will diſpoſe 
themſelves in the fame order, which they had when 
they have been tent back from theſe parts, conſe- 
quently theſe molecules will form necetlarily a ſmall 
organized being, in every thing like the animal 
from which they are the extract. 

It muſt be obſerved that this mixture of organical 
molecules of the two individuals contains ſimilar and 
different parts; the timilar parts are the molecules 
which have been extracted from every part common 
to both ſexes. The different parts are only thoſe 
whick have been extracted from the parts by which the 
male differs from the female; thus there is in this 
mixture double the number of organical molecules to 
form; for example, the head or the heart, or ſuch 
other parts common to two individuals, whereas there 
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is only what is requiſite to form the parts of the ſex. 
Now the ſimilar parts, as the organical molecules of 
the parts common to both individuals can act on 
each other without being difordered, and collect to- 
gether as 1t they had been extracted from the ſame 
body; but the diſſimilar parts, as the organical 
molecules of the ſexual parts are, cannot act on cach 
other, nor mix intimately together, becauſe they 
are notalike ; hence theſe parts alone will preſerve 
their nature without mixture, and will fix of them- 
ſelves the firſt, without the need of being pene— 
trated by the reſt, Thus, the organical molecules 
proceeding from the ſexual parts will be the firſt 
axed, and all the reſt, which are common to both 
individuals, will afterwards fix indifferently and 1n- 
diſtinctly, whether they are thoſe of the male, or 
thoſe of the female, which will form an organized 
being perfectly reſembling its father if it 1s a male, 
and its mother if a female, by theſe ſexual parts, 
but which may reſemble to one or the other, or to 
both, by all the reſt of the body, 

It ſeems to me, that this being well underſtood, 
we can explain a very great queſtion, which we have 
ſpoken of in chapter V. where we have related the 
ſentiment of Ariſtotle on the ſubject of generation, 
This queſtion is, why each individual, male and 
female, does not produce its like of itſelf # It muſt 
be acknowledged, as I have already ſaid, that whoſo- 
ever will dive into the matter of generation, and 
will give himſelf the trouble to read attentively all 
that we have hitherto ſaid, there will remain no ob- 
ſcurity with reſpect to this queſtion ; eſpecially when 
we ſhall here comprehend the theory ! have eſtablith- 
ed; and although this theory is not real nor partt- 
cular to my ſyſtem, and 1s general for every other 
explanation that would be made or given on gene- 
ration; nevertheleſs I have thought 1 it my duty not 
to didemble, more eſpecially as in the ſearch of the 

truth, 
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truth, the firſt rule of conduct is to be well ſatisfied 
ourſelves. I muſt, therefore, obſerve, that having 
reflected a long time on this ſubject, as long and as 
maturely as it required, TI think I have found an 
anſwer to this queſtion, which I am going to endea- 
vour to explain, without pretending to make all the 
world perfectly underſtand it. 

It is clear, to whoever will well underſtand the 
ſyſtem which we have eſtabliſhed in the firſt chapter, 
and which we have proved by the experiments in 
the following chapter, that the re- production is 
found by the union of the original molecules re- 
turned from each part of the body of the animal or 
vegetable in one or many common reſervoirs; that 
the ſame molecules which ſerve for nutriment, and 
for the expanſion of the body, will ſerve for re- 
production. I doubt myſelf, and I own, that no 
icruple remains to me on the foundation of this 
theory, of which I have very ſtrictly examined the 
principles, and of which I have very ſcrupulouſly 
combined the conſequences ; but it is true, that 
there may be ſome reaſon to aſk why each animal, 
each vegetable, each organized being, do not pro- 
duce its likeneſs all alone, fince each individual 
returns from every part of its body, in a common 
reſervoir, all the organical molecules neceſlary for 
the formation of the young organized being. Why 
then does not this orzanized being form them, and, 
why in almoſt every animal is the liquor which con- 
tains theſe organical molecules, mixed with that 
of the other ſex to produce an animal? If I content 
myſelf with anſwering, that in almoſt all vegetables, 
and all kinds of animals which produce of them- 
ſelves, nature follows the moſt natural rule ; that 
all theſe individuals produce of themſelves young 
ſimilar individuals, and that we muſt regard as an 
exception to this rule, the uſe which is made of the 
ſexes in other kinds of animals; it may be faid, that 


the 
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the exception is greater and more univerſal than the 
rule, and it is in fact, that, in which the point of 
difficulty confiſts : a difficulty which will be very 
little weakened, when we ſay, that each individual 
perhaps would produce its like, if it had agreeable 
organs, and contained the neceſſary matter towards 
the nutriment of the embryo; for then it will be 
aſked, why females, who have this matter, and 
at the ſame time ſuitable organs, do not of them- 
ſelves produce other organs, ſince in this hy potheſis 
it is ſuppoſed to be only from the defect of the 
matrix, or a proper matter for growth or expanſion, 
that a male cannot produce of himſelf. This anſwer 
does entirely deſtroy the difficulty; for, although 
we ſee that oviparous females produce of themſelves 
eggs, which are organized bodies, yet the femates, 
let them be of whatſoever ſpecies, have never alone 
produced female animals, although they are endowed 
with all that appears neceſſary for the nutritivn 2nd 
expanſion of the fœtus. On the contrary, tor the 
accompliſhment of the production of all animals, it 
is required that the male and female concur, and 
that the two ſeminal liquors mix and penetrate, with- 
out which there 15 no generation of an animal, 

If we ſay that the local eſtabliſhment of organical 
molecules, and all the parts which muſt form a fcrrus, 
cannot be made of itſelt in the individual which tur- 
nithes theſe molecules; for example, that in the iet- 
ticles and ſeminal veficles of a man, which contains 
all the neceſſary molecules to form a male; the lotal 
eftabliſhment and arrangement of theſe molecules, 
cannot be made, becauſe theſe molecules which are 
ſent there, are alſo continually re-pumped, and that 
there is a kind of circulation of the ſeed, or rather a 
continual re-pumping of this liquor in the body of 
the animal, and that as theſe molecules have a very 
great analogy with the body of the animal which pro- 
duced them, it is very natural to conceive, that as 

long 
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long as they are in the body of this individual, the 
power which might unite them and form a foetus, muſt 
give place to this powerful force by which they are 
re-pumped in the body of the animal ; or at leaft, 
that the effect of this union is prevented by the con- 
tinual action of the new organical molecules, which 
come into this reſeryoir, and of thoſe which are re- 
pumped and returned in the veſſels of the animal 
body; if we ſay likewiſe that women, whoſe glan- 
dulous body of the tefticle contains a ſeminal liquor, 
which continually diſtils on the matrix, does not pro- 
duce females themſelves, becauſe that this liquor 
which it has like that of the male, a very great ana- 
logy with the body of the individual that produced 
it, is re-pumped by the parts of the body of the fe- 
male; and that as this liquor is in motion and may be 
faid tobein a continual circulation, it cannotcauſe an 
union, or local eſtabliſhment of the parts to form a 
female, becauſe the power which muſt perform this 
union, is not ſo great as that which the body of the 
animal had to re- pump and aſſimilate theſe molecules 
which have been extracted therefrom ; but on the con- 
trary, when the ſeminal liquors are mixed, they have 
more analogy than with the parts of the body of the 
female where this mixture is performed, and this is 
the reaſon that the union 1s performed only by means 
of this mixture, we ſhall be able by this anſwer 
to ſatisfy one part of the queſtion, but by admitting 
of this explanation, I may be again aſked, why the 
common matter of generation in animals 1s not that 
which beſt agrees with this ſuppoſition ; for then it 
would be required, that each individual pro- 
duced like ſnails, gave ſomething to the other 
equally and mutually, and that each individual car- 
ried the organical molecules that the other fur- 
niſhes it; the union is made of itſelf, and by the 
ſole power of the affinity of theſe molecules imong 
themſelves, which, in this caſe, would not be de- 
ſtroyed 
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ſtroyed any more by other powers, as it was in the 
body of the other individual, I own, that if it was 
by this reaſon alone that the organical molecules did 
not unite in each individual, Jt would be natural to 
conclude that the ſhorteſt mode to perform the re- 
production of animals, would be to give them both 
ſexes at one and the ſame time, and that conſequent- 
ly we ſhould find many more animals endowed with 
both ſexes, as ſnails are, and other animals which 
have but one ſex : but it is quite the contrary ; this 
manner of generation 1s particular to ſnails, and a 
ſmall number of other kinds of animals: the other 
where the communication is not mutual, or where one 
of the individuals does not receive any thing, and 
where there is but one individual who receives and 
produces, is, on the contrary, the moſt general 
manner, and that which Nature makes uſe of the 
ofteneſt. Thus, this anſwer cannot fully ſatisfy this 
queſtion, but by ſuppoſing, that it is ſolely the fault 
of the organs that the male does not produce any 
thing ; that not being able to receive any thing 
from the female, and that having befide no proper 
viſcera to contain and nouriſh the foetus, it is im- 
poſſible for it to produce like the female which is 
endowed with organs, | 

We may alſo ſuppoſe, that in the liquor of each 
individual, the activity of the organical molecules 
which proceed from this individual, has need of 
being counterbalanced by the activity or force of the 
moleculesof another individual, in order to be fixed: 
that they cannot loſe this activity, but by the reſiſt- 
ance, or motion, contrary to other ſimilar molecules, 
and which proceed from another individual; and 
that without this kind of equilibrium between the 
action of theſe molecules of two different individuals, 
there cannot reſult a ſtate of reſt, or rather the local 
eſtabliſhment of the organical parts neceflary to the 
formation of the animal ; that when there arrives in 
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the ſeminal reſervoir of an individual, organical 
molecules ſimilar to all the parts of the individual 
from which they are ſent ; theſe molecules cannot 
fix, becauſe their motion 1s not counterbalanced, 
and it can be only by. the actions and con- 
trary nwtions of ſo many other molecules which 
muſt proceed from another individual, or from dif- 
ferent parts in the ſame individual; for exams 
ple, in a tree, each bud, or ſhoot, which may 
become a young tree, has had organical mole- 
cules ſent to it from certain parts oi the tree, as 
the reſervoir; but the activity of theſe mole- 
cules has not been fixed till after the return of many 
molecules, procceding from other parts, into the 
ſame place; and we may regard, under this point of 
view, ſome as coming from the male parts, and the 
reſt as proceeding from the female parts; ſo that, in 
this ſenſe, all living or vegetating beings muſt have 
two ſexes, conjointly and ſeparately, to produce 
their reſemblances. But this anſwer is too general 
to be entirely clear; nevertheleſs, if we pay atten- 
tion to every phenomena, it will appear to be bet- 
ter cleared up. The reſults of the mixture of the 
two liquors, maſculine and feminine, produces not 
only a male or female fœtus; but alſo other orga- 
nized bodies, which have a kind of vegetation of 
themſelves, and a real growth. The placenta, mem- 
branes, &c, are produced at the fame time as the 
foetus, and this action appears even to develope the 
firſt. There is, therefore, in the ſeminal liquor, 
whether male or female, or in the mixture of both, 
not only organical molecules neceſſary for the pro- 
duction of the fœtus; but alſo thoſe which form the 
placenta and the coats. We know not, likewiſe, 
from whence theſe organical molecules may come, 
ſince there is no part of the body, either of the male 
or female, which has been able to ſend back theſe 
molecules; and that, conſequently, we do not per- 
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ceive, that there is a primitive origin of the form 
they take when they compole thoſe organized bo- 
dies quite different from the animal. From hence 
it ſeems, that we cannot diſpenſe with admitting, 
that the molecules of the ſeminal liquors of each 
male and female, being alike active and orginical, 
form organized bodies every time they can fix, by 
acting mutually one on the other: that the parts 


employed to form a male, will be thoſe of the maſ- 


culine ſex, which will fix the firſt, and form the 
ſexual parts ; and that afterwards thoſe which are 
common to both individuals will be able to fix in- 
differently to form the reſt of the body, and that the 


placenta and the coats are formed from the ſuperabun- 


dant organical molecules which have not been uſed to 
form the feetus ; if, as we ſuppoſe, the foetus is a male, 
then there reſts to form the placenta and the coats, 
all the organical molecules of the parts of the femi- 
nine ſex which have not been employed; and alſo, 
all thoſe of one or the other individual which ſhall 
not have entered the compoſition of the fœtus, which 
can only admit the half. So likewiſe, if the fœtus 
is a female, there remains to form the placenta, all 
the organical molecules of the maſculine ſex, and 
thoſe of the other parts of the body, as well belong- 
ing to the male as female, which are not entered into 
the compoſition of the fœtus, or which have been 
excluded by the preſence of other ſimilar molecules 
which are united to the firſt, 

But, it will be ſaid, the coats and the placenta 
ought then to be another foetus, which would be a 
female if the firſt was a male, and which would be 
a male if the firſt was a female ; for the firſt, havin 
conſumed itſelf by formation, theorganical molecules 
only of the fexual parts of one of theſe individuals, 
and as many other molecules of one and the other 


individual, as was required for its entire compofi- 
tion, there remains all the molecules of the ſexual 


parts 
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parts of the other individual, and more than half the 
number of other molecules common to two indivi- 
duals. To this, it may be anſwered, that the firſt 
union, the firſt local eſtabliſhment of organical 
molecules, prevents a ſecond union to be made, or 
at leaſt, to be made under another form. That the 
fœtus, being the firſt formed, it exerciſes an exter- 
nal power, which diſorders the eſtabliſhment of the 
other erganical molecules, and. gives them the ar- 
rangement neceſſary to form the placenta and the 
coats, That by this ſame power, it appropriates the 
molecules neceflary for its firſt growth, which ne- 
ceſſarily cauſes a diſorder which immediately pre- 
vents the formation of a ſecond foetus, and which 
afterwards produces an arrangement, from which 
the form of the placenta and membranes reſult, 

We are aſſured by what has been before mentions 
ed, and by the experiments and obſervations we have 
made, that every living being contains a great quan- 
tity of living and active molecules. The life of the 
animal or vegetable appears'to be only the reſult of 
all the actions, or of all the guns lives (if that ex- 
preſhon is permitted me) of each of theſe active 
molecules, whoſe life is primitive, and appears im- 
poſſible to be deſtroyed. We have found theſe liv- 
ing molecules in every living or vegetating being : 
we are aſſured, that all theſe organical molecules are 
alike proper for nutrition, and, conſequently, for 
the re- production of animals or vegetables. It is 
not, then, difficult to conceive, that when a certain 
number of thoſe molecules are united, they compoſe 
a living being. Life being in each of the parts, can 
produce itſelt in an aſſemblage of theſe parts; thus 
the organical and living molecules being common 
toall living beings, can alike form ſuch or ſuch an 
animal or vegetable, according as they are arranged. 
Now, this diſpofition of the organical parts, this 
arrangement, abſolutely depends on the form of The 
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individual which furniſhes thoſe molecules. If it is 
an animal that furniſhes theſe organical molecules, 
as, in fact, he does furniſh them in the ſeminal li- 
quor, they will arrange under the form of an indi- 
vidual like to that animal; they will arrange in mi- 
niature, as they were arranged in the great, when 
they ſerved for the expanſion of the animal : but 
may we not ſuppoſe, that this arrangement cannot 
be made in certain animals, and even vegetables, 
but by the means of a kind of baſe, round which the 
molecules might unite ; and that without which they 
could not fix nor collect, becauſe there is nothing 
which can ſtop this activitß? Now, it is this baſe 
which furniſhes the individual of the other ſex, as 
I ſhall explain. ; 
Foraſmuch as theſe molecules are ſingle in their 
kinds, as they are in the ſeminal liquor of each in— 
dividual, their action produces no effect, becauſe it 
is without one action. Theſe molecules are in a 
continual motion one with the other, and there is 
nothing can fix their activity, fince they are all 
equally animated, and equally active; thus, no 
union can be made of theſe molecules which are the 
reſemblance of the animal, neither in the one, nor 
in the other, of the ſeminal liquors of both ſexes ; 
becauſe there is neither in the one, nor in the other, 
any diſſimilar part, which may ſerve as a baſe to the 
action of theſe moving molecules: but, when theſe 
molecules are mixed, then there are diffimilar parts, 
and theſe parts are molecules proceeding from the 
ſexual parts; there are thoſe which ſerve for the baſe 
and point of reſt to the other molecules, and which 
fix their activity. Theſe parts being the only ones 
different ftom the reſt, there are but thoſe alone 
which might have a different effect, re- act againſt 
the reſt, and ſtop their motion. 
In this ſuppoſition the organical molecules, which, 
in the mixture of tke ſeminal liquors of the two in- 
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dividuals, repreſent the ſexual parts of the male, 
will be the only ones which can ſerve for a baſe to 
the organical molecules proceeding from every part 
of the body of the male ; and that, becauſe they are, 
in fact, the only ones which differ from the reſt. 

From thence, we might conclude, that the male in- 
fant 1s formed of the organical molecules of the fa- 
ther, for the ſexual parts; and from the organical 
molecules of the mother, for the reſt of the body ; 
and that, on the contrary, the male partakes of its 
mother only in ſex, and takes the reſt of its body 
from its father, Boys therefore ought, excepting 
the parts of the ſex, to have a greater reſemblance 
to their mother than to their father, and girls more 
to the father than to the mother. This conſequence 
which neceſſarily follows our ſuppoſition, is, per- 
haps, not conformable to experience. 

By confidering, under this point of view, gene- 
ration by ſexes, we ſhall conclude, that this muſt 
be the mode of general re- production, as it in fact 
is. Individuals, whoſe organization is the moſt 
complete; as that of animals whoſe body compoſes 
a whole, which can neither be ſeparated nor di- 
vided, all the powers of which are connected to one 
ſingle point, and are exactly combined together, 
will re-produce only by this mode; becauſe, as 
they, in fact, contain only parts which all reſemble 
each other, and whoſe union can only be made by 
the mode of ſome other different parts, furniſhed by 
another individual. Thoſe where organization 1s 
leſs perfect, as that of vegetables, whole bodies 
form a whole which may be divided and ſeparated 
without being deſtroyed, can be re-produced by 
other modes; firſt, becauſe they contain diſſimilar 
parts; ſecondly, becauſe theſe beings, having no 
form ſo determinate and ſo fixed as that of an ani- 


mal, the parts may ſupply each other, and change 
according to circumſtances, as we ſee roots become 


branches, 
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branches, and ſhoot out leaves when expoſed to the 
air, which cauſes that the poſition and local eſta- 
bliſhment of the individual, that muſt form the 
young individual, can do it by other modes, 

It will be the fame with animals whoſe organiza- 
tion does not form a well-determined whole, as the 
freſh water polypus, and others, which can re-pro- 
duce by divifion. Theſe organized beings are not 
fo much a ſingle animal, as many reſembling orga- 
nized bodies, united under one common covering, 
as trees are compoſed of young reſembling trees (ſec 
chap. II.) Pucerons which engender ſingly, alto 
contain diſſimilar parts, fince, after having produ- 
duced other pucerons, they change into flies which 
do not produce at all. Snails communicate mutu— 
ally theſe diſſimilar parts, and afterwards they both 
produce. Thus, in all known manners where ge— 
neration operates, we ſee that the union of organi- 
cal molecules which muſt form the new production, 
can only be made by the means of ſome other dit- 
ferent parts which ſerve as a fixed point to theſe 
molecules, and which, by their re- action, are capa- 
ble of fixing the motion of theſe globules. 

It to the idea of the word Sex, we give all the ex- 
tent here ſuppoſed, we ſhall ſay, that ſexes are 
found throughout all nature; for then the ſex will 
be only the part which muſt furniſh the organical 
molecules different from each other, and which muſt 
ſexve as a fixed point for their union. But, enough 
of reaſoning on a queſtion that I can at once reſolve, 
by ſaying, that God, having created ſexes, is it 
neceſſary that animals re-produce by their means? 
In fact, we are not made, as I have ſaid, to give a 
reaſon for every why, We arc not in a ſtate of ex- 
plaining why Nature almoſt throughout her works 
make ule of ſexes for the re- production of animals; 
we ſhall never know, I believe, why ſexes do exiſt, and 
we ought to content ourſelves with reaſoning on what 
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is; on things as they are, fince we cannot go be- 
yand it by forming ſuppoſitions which will remove 
us, perhaps, as far from truth, as we remove our- 
ſelves from the fphere we ought to contain ourſelves 
in, and to which the ſmall extent of our knowledge 
is limited. 

In departing, therefore, from the point we ought 
to depart from, that is to ſay, by reſting on facts 
and obſervations, I find, that the re- production of 
beings is formed in many different manners ; but, at 
the ſame time, I clearly perceive, that it is by the 
union of the organical molecules, ſent back from 
every part of the individual, that the re- production 
of vegetables and animals are formed. I am certain 
of the exiſtence of theſe organical and active mole- 
cules in the feed of male and fentzle animals and ve- 
getables; and I cannot doubt, but that all genera- 
tions, in whatſoever manner formed, do not operate 
by the mode of the union of theſe organical mole- 
cules, returned from all parts of the body. I cannot 
likewiſe doubt, that in the generation of animals, 
and particularly in that of man, theſe organical 
molecules, furniſhed by every male and female, do 
not mix in the formation of the fœtus, fince, we ſee 
infants which reſemble both their father and mo- 
ther; and what will confirm what I ſay, is, that 
every part common to both ſexes mix; whereas the 
molecules which repreſent the ſexual parts, do never 
mix. For we ſee, cvery day, children have, for 
example, eyes like the father, and the forehead and 
mouth like the mother ; but we never find a like 
mixture of ſexual parts ; for example, it never hap- 
pens, that they have the teſticles of the father, and 
the vagina of the mother : I ſay, that it never hap- 
pens, becauſe we have no averred fact on the ſubject 
of hermaphrodites, and that moſt of the ſubjects that 
were thought to be in that caſe, were only women 
in whom a certain part had grown too much. 
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It is true, that, by refleCting on the parts of ge- 
neration of the one and the other ſex, in the human 
ſpecies, we find there is ſo much refemblance, and ſo 
ee a conformity, that we might be inclined to 
think thoſe parts which appear ſo different external- 
ly, are at bottom the ſame organs, only more or leſs 
developed. This ſentiment, which was that of the 
ancients, is not perfectly without foundation; and 
we have taken notice of the ideas M. Daubenton had 
on this ſubject. They have appeared to me very in- 
genious, and, beſides, they are founded on new ob- 
tervations, which, probably, had not been made by 
the ancients, and which might confirm their opi- 
nion on this ſubject. 

The formation of the fœtus i is, then, made by 
the union of the grganical molecules contained 1n 
the mixture made by the ſeminal liquor of both in- 
dividuals : this union produces the local eſtabliſh- 
ment of the parts, which detcrmines themſelves to 
be placed as they were in the individuals which fur— 
niſhed them : inſomuch, that the molecules which 
proceed from the head, and which muſt form it, 
cannot, by virtue of theſe law s, place themſelves in 
any other manner than after thoſe which muſt form 
the neck, and will not place themſelves where the 
legs are to be formed. All theſe molecules mult 
be in motion when they unite, and in a motion 
which muſt cauſe them to tend to a kind of center, 
about which the union is made. We may imagine, 
that this center, or fixed point, which is neceſſary to 
the union of the molecules, and which, by its re- action 
and inertia, fixes the activity, and deſtroys the mo- 
tion, is a different part from all the reſt, and is, pro- 
bably, the firſt aſſemblage of the molecules which 
proceed from the ſexual parts of theother individual; 
they muſt arrange under the form of an organized 
body which will not be another faetus ; becauſe the 
poſition of the molecules has been diſordered by the 


different 
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different motions of the other molecules which have 
formed the firſt embryo, and, conſequently, there 
muſt reſult from the aſſemblage of theſe exceeding 
molecules, an irregular body, different from that 
of a fœtus, and which will have nothing in com- 
mon but the faculty of growth and expanſion; be- 
cauſe it is, in fact, compoſed of active molecules, 
as well as the foetus, which have only taken a dif- 
ferent poſition, becauſe they have been, as I may 
ſay, reje&ed out of the ſphere in which the mole- 
cules which have formed the embryo are united, 
When there is a great quantity of the ſeminal li- 
quor of the two individuals, or rather when theſo 
liquors are very abundant in organical molecules, 
there is formed different ſmall ſpheres of attraction, 
or union, in different parts of the liquor ; and then, 
by a mechanical power, like that we have juſt ex- 
plained, many fœtus's are formed, ſome male and 
others female, according as the molecules which re- 
preſent the ſexual parts of one or the other indivi- 
dual, will be found more inclined to act than the 
reſt, and will, in fact, act the firſt; but it will ne- 
ver form two embryos in the ſame ſphere of attrac- 
tion, becauſe it would require two centers of union 
in that ſphere, which would each have an equal 
force, and which would both begin to act at the 
ſame time, which cannot happen in one and the 
ſame ſphere of attraction; and beſides, if that did 
happen, it would no longer have any thing to form 
the placenta, and the coats, ſince all the organi- 
cal molecules would be employed for the forma- 
tion of this other fœtus, which, in this caſe, would 
be a female; and if the other was a male, all that 
can happen, is, that ſome of the parts common to 
both individuals, finding themſelves equally in— 
elined to the firſt center of union they would arrive 
there at the ſame time: which would then produce 
monſters in exceſs, which would have more parts than 
Vox. IV. 3A they 
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they ought ; or that ſome of theſe common parts, 
finding themſelves too remote from this firſt center, 
would be dragged by the force of the ſecond cir- 
cumvolution which the placenta forms, muſt then 
form a monſter, to which ſome part would be 
wantin 

On the whole, it 1s neceflary, that I look on it as 
a demonſtrable thing, that there, in fact, are orga- 


nical molecules of the ſexual parts, which ſerve as 


fixcd point, or a center of union, around which all 
the other parts which muſt form the embryo col- 
lects. I ſpeak of it only as probable; for it may 
poſſibly be ſome other part that holds the central 
place around which others unite; but, as I ſee no 
reaſon to make me prefer the one rather than 
the other of theſe parts; and that, befides, they 
are all common to both individuals, and that there 
are only thoſe of the ſexes which are different, I 
have thought it more natural to imagine, that it is 
around theſe different and only parts of their kind 
where the union is formed. | 
| We have before obſerved, that thoſe who have 
imagined, that the heart was the firſt formed, are 
deceived ; thoſe who ſay it is the blood, are alſo 
deceived. All is formed at the ſame time. If we 
only conſult obſervation, the chicken is ſeen in the 
ogg before it is hatched ; we perceive the ſpine of 
the back and the head, and, at the ſame time, the 
ap * which form the placenta. [ have open- 
ed 1 great number of eggs at different times, before 


and atrer incubation; and I am convinced, by my 


ſight, that the chicken exiſts entirely in the middle 
of the cicatricula, the moment it comes from the 

body of the hen, The heat, communicated to it by 
incu! vation, only dev elopes it by ſetting the liquors 
in motion; but it fs not poihble to determite, at 
leaft by the obſervations hitherto made, which of 
tue parts of the fcktus is firſt fixed in the inſtant of 
formation, 
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formation, or which forms the fixed point or center 
of union to all the reſt. 

I have always ſaid, that the organical molecules 
were fixed, and that their uniting was cauſed only 
by their loſs of motion. This appeared to me cer- 
tain : for, if we ſeparately obſerve the ſeminal li- 
quor of the male and female, we ſhall ſee an infinity 
of ſmall bodies in great motion, as well in the one 
as in the other of theſe liquors ; and afterwards, if 
the reſult of the mixture of theſe active liquors is 
obſerved, we ſee only one ſmall body at reſt, and 
perfectly unmoveable, to which heat is neceſſary to 
give motion to; for the chicken which exiſts in the 
center of the cicatricula is without any motion be- 
fore incubation, and even twenty-four hours after, 
when it begins to become perceptible with a miero- 
ſcope : there is not the leaſt appearance of motion 
then, nor even the day following. During the firſt 
day, it is only a ſmall white mucilaginous mals, 
which is of a conſiſtence on the ſecond, and inſenſi- 
bly increaſes by a vegetative life whoſe motion is 
very flow, and does not at all reſemble that of the 
organical parts which move rapidly in the ſeminal 
liquor. Beiides, I have reaſon to ſay, that this 
motion is abſolutely deſtroyed, and that the activity 
of the organical molecules is entirely fixed ; for it 
we keep an egg without expofing it to a degree of 
heat neceſſary to develope the chicken, or the em- 
bryo, although formed entirely there, it will re- 
main without any motion; and the organical mole- 
cules of which it is compoſed, will remain fixed 
without their being able of themſelves to give moti- 
on and life to the embryo which has been formed 
by their union. Thus, after the organical mole- 
cules have been deſtroyed, after the union of theſe 
molecules, and the local eſtabliſhment of all the 
parts which muſt form an animal body, there is ſtil! 
an external power required to animate and give it 
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the power of developing by putting in motion theſe 
molecules which are contained in the veſſels of this 
young body; for before incubation, the animal ma- 
chine entirely exiſts, and 1s compleat and ready to 
move; but an external agent is required to ſet it in 
motion ; and this agent is heat, which, by rarefying 
the liquors, obliges them to circulate and put alſo 
every organ in action, which afterwards do no more 
than develope and grow, provided that this external 
heat continues to aſſiſt them in their functions, and 
docs not ceaſe till they have enough to paſs of them- 
ſelves, and to be able, on coming into the world, to 
make uſe of their members, and all their external 
organs. 

Before the action of this external heat, that is to 
ſay, before incubation, not the leaſt appearance of 
blood is to be ſeen; and it is not till twenty-four 
hours after, that I have perceived ſome veſſels change 
colour and become red. The firſt which took this 
colour, and which, in fact, contains the blood, is 
the placenta, which communicate with the body of 
the chicken: but this blood ſeems to loſe its colour 
by approaching the body of the animal; for the 
chicken is entirely white, and we with difficulty diſ- 
cover in the firſt, ſecond, and third days after incu- 
bation, one, two, or three, ſmall ſanguinary points 
which are cloſe to the body of the animal, but 
which do not ſeem to make part of it at that time, 
although it is theſe fanguinary points which muſt 
afterwards form the heart. Thus, the formation of 
the blood is only a change occaſioned in the liquors 
by the motion heat communicates to them, and this. 
blood is formed even out of the body of the animal, 
the whole ſubſtance of which 1s then only a kind of 
mucilage, a thick jelly, or a viſcous and white mat- 
ter, like thickened lymph. 

The animal, aswellasthe placenta, derives the neceſ- 
fary nutriment for expanſion, or unfolding, by a * 
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of intuſſuſception, and they aſſimilate the organical 
partsof the liquor in which they float: forthe placenta 
cannot be ſaid to nouriſh the animal, no more than the 
animal nouriſhes the placenta ; fince, if the one 
nouriſhed the other, the firſt would ſoon appear to 
diminiſh, while the other increaſed, whereas both 
increaſe together: only it is eaſy to obſerve, as I 
have done in eggs, that the placenta at firſt increaſes 
much more in proportion than the animal; and it 
is for this reaſon, that it can afterwards nouriſh the 
animal, or rather convey its nutriment to it, and 
this, perhaps, is only by intuſſuſception that this 
placenta increaſes and developes. | 

What we have juſt mentioned concerning the 
chicken, is eaſily applied to the human foetus, It 
is formed by the union of the organical molecules 
of the two individuals which have concurred to its 
production. The coats and the placenta are formed 
from the ſuperabundance of theſe organical mole- 
cules which have not entered into the compoſition of 
the embryo : it is then incloſed in a double pouch, 
when there is alſo liquor which is, perhaps, at firſt 
but a portion of the ſeed of the father and the mo- 
ther; and as it does not quit the matrix, it enjoys, 
in the inſtant even of its formation, an external 
heat neceſſary for its expanſion. It communicates a 
motion to liquors, and ſets the organs in play. The 
blood is formed in the placenta, and in the body of 
the embryo, by the motion occaſioned by the heat. 
It may be even ſaid, that the formation of the blood 
of the infant is alſo independent of that of the mo- 
ther, as that which paſſes into the egg, is inde- 
pendent of the hen which hatches it, or of the oven 
which heats it. 

Itiscertain, thatthetotal produceof generation, that 
is to ſay, the foetus, its placenta and coats, grow by 
intufluſception : for, inthe earlieſt days of conception, 
the pouch which contains the whole buſineſs of ge- 
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neration, is not adherent to the matrix. It has been 
obſerved, by De Graaf's experiments on doe rab- 
bits, that theſe globules, wherein the whole buſineſs 


of generation lies, and which he calls eggs, may be 


impelled into the matrix, Thus, in the firſt ſtages, 
theſe globules, and all their contents, increaſe and 
grow by intuſſuſception, by drawing the nutriment 

rom the liquors which bathe the matrix ; they are 
afterwards attached there by a mucilage, in which 
ſmall veſſels are formed with time, as we ſhall here- 
after ſpeak of. 

But, not to quit the ſubje& which I propoſe to 
treat of in this chapter, I muſt return to the imme- 
diate formation of the fœtus, on which there are 
many remarks to be made, as well for the ſpot-where 
this formation muſt be made, as with relation to 
different circumſtances which may prevent or ſtop 
It, | 

In the human ſpecies, the ſeed of the male enters 
into the matrix of the female, the cavity of which is 
conſiderable ; and when it meets with a ſufficient 
quantity of the ſeed of the female there, the union 
of the organical parts ſucceed to this mixture, and 
the formation of the foetus enſues : the whole, per- 
haps, is done inſtantancouſly, eſpecially if the li— 
quors are both newly furniſhed, and in one active 
and flouriſhing ſtate which always accompanies the 
new productions of Nature. The place where the 
fœtus is formed, is the cavity of the matrix, becauſe 
the ſeed of the male arrives there, more eafily than it 
can arrive into the trunks; and that this viſcera, 
having but one ſmall orifice, which even is kept al- 
ways ſhut, excepting in the moment when the con- 
vulſions of love cauſes it to open: the buſineſs of 
generation is carried on there with ſafety, and can 
ſcarcely ever re- iſſue but by rare and untrequent cir- 
cumſtances : but as the liquor of the male at firſt 
ſprinkles the vagina, and afterwards penetrates the 

matrix; 
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matrix; and by its activity, and the motion of the 
organical molecules which compoſe it, it may go 
farther into the trunks, and, perhaps, into the 
teſticles, if it is embraced in that moment. So 
likewiſe, as the liquor of the male has already its 

whole perfection in the glandulous body of the teſti- 
cles, as it flows and ſprinkles the trunks and other 
parts before it deſcends into the matrix, and as it 
can iſſue out by the vacuities left around the neck 
of the matrix; it is impoſſible, that the mixture of 
the two liquors is made in all theſe different places. 
It is, therefore, probable, that fœtus's are often 
formed in the vagina, but that they fall back, as I 
may ſay, as ſoon as they are formed, becauſe there 
is nothing to retain them. It muſt alſo ſometimes 
happen, that fœtus's are formed in the trunks ; but 
this caſe 1s very rare, for that will not happen but 
when the ſeminal liquor of the male enters the ma- 
trix in great plenty, or is impelled to the trunks, in 
which it will be mixed with the ſeminal liquor of 
the temale. 

The collection of anatomical obſervations makes 
mention not only of fœtus's being found in the 
trunks, but alſo in the teſticles ; 1t is very eaſy to be 
conceived by what has been before ſaid, how the 
fœtus is ſometimes formed in the trunks : but, with 
reſpect to the teſticles, the operation appears much 
more difficult, nevertheleſs, it is not, perhaps, ab- 
ſolutely impoſſible : for, if we ſuppoſe, that the ſe- 
minal liquor of the male is.thrown with a force ſuf- 
ficient to carry it to the extremity of the trunks, and 
that at the moment it arrives there, the parts em- 
brace the teſticle, then it can elevate itſelf ſtill 
higher, and the mixture of the two liquors is per- 
formed in the place even of the origin of this liquor, 
that is to ſay, in the cavity of the glandulous body, 
where it can form a foetus, but that foetus will never 
come to perfection. We have ſome facts m_ 
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ſeem to indicate, that it ſometimes happens, In 
the Hiſtory of the Old Academy of Sciences (vol. it. 
3 we meet with an obſervation on this ſubject. 

. Theroude, ſurgeon at Paris, ſhewed the acade- 
my an unformed maſs, which he found in the right 
teſticle of a girl of eighteen years of age. He re- 
marked there two open flits furniſhed with hair like 
two eyelids; above which was a kind of forchcad, 
with a black line inſtead of eyebrows ; immediately 
over that were many hairs matted together, ſome of 
which were ſeven and others three inches long: un- 
der the great angle of the eye, two of the grinding 
teeth appeared to ſhoot, hard, thick, and white: 
they had their prongs, and a third tooth thicker 
than the reſt above them. There appeared likewiſe 
other teeth at different diſtances from each other: 
two between theſe of the canine nature, iſſued from 
an opening where the ear is placed. In the ſame 
volume, p. 144, it is related, that Mr. Merry, in the 
teſticle of a woman, who had conceived, a bone of the 
upper jaw, with many therein ſo perfect, that ſome 
appeared to be more than ten years old. We find, 
in the Journal de Medicine, for January 1683, pub- 
liſhed by the Abbe de la Roque, the hiſtory of a 
lady, who, having been happily delivered of eight 
children, died with child with the ninth, which was 
formed near one of the teſticles, or even within it. 
I fay, near or within, becauſe it is not very clearly 
explained in the rotation, that one M. de St. Mau- 
rice, a phyſician, to whom we owe this obſervation, 
has made of women with child. He ſays only, 
that he does not doubt but that the foetus was in the 
teſticle, but that when he met with it, it was in the 
abdomen. This fœtus was about an inch in fize, 
completely formed, and the ſex eafily to be diſtin- 
guiſhed. We alſo find, in the Philoſophical Trant- 
actions, ſome obſervations on the teſticles of women, 
wherein tceth, hair, and bones, have been found. 


If 
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If all theſe cireumſtances are true, they cannot be 
otherwiſe explained than as we have done; and we 
muſt alſo ſuppoſe, that the ſeminal liquor of the 
male ſometimes aſcends, although very ſeldom, to 
the teſticles of the female. Yet, notwithſtanding all 
this, I have ſome difficulty to believe it ;. firſt, be- 
cauſe the circumſtances, which appear to prove it, 
are extremely rare: ſecondly, becauſe a perfect 
foetus has never been ſeen in the teſticles, and that 
the obſervation of M. Littre, who is the only one 
of the kind, ſeems very ſuſpicious: thirdly, be- 
cauſe it is not impoſſible, that the ſeminal liquor of 
the female cannot alone produce organized maſſes, 
as moles, hair, bones, fleſh, and, in ſhort, becauſe 
if we even give credit to all the obſervations of ana- 
tomiſts, we ſhall think, that foetus's may be formed 
in the teſticles of men, as well as in thoſe of women : 
for we find, in the Hiſtory of the Royal Academy, 
p-. 298, an obſervation of a ſurgeon, who ſpeaks of 
having diſcovered in the ſcrotum of a man, a maſs, 
of the figure of a child incloſed in membranes : the 
head, feet, eyes, bones, and cartilages, were diſtin- 
guiſhable. If all theſe obſervations were true, we 
muſt neceſſarily, between theſe two hypotheſis's, 
make choice of, either of that the ſeminal liquor, of 
cach ſex, cannot produce any thing alone, and with- 
out being mixed with that of the other ſex ; or that 
this liquor can produce irregular maſſes of itſelf. By 
keeping to the firſt hypotheſis, we ſhould be obliged 
to admit, in order to explain in all the circumſtances 
we have related, that the liquor of the male can 
ſometimes aſcend to the teſticle of the female, and 
be formed there, by mixing with the ſeminal liquor 
of the female, organized bodies; and ſo, likewiſe, 
ſometimes the ſeminal liquor of the male may allo, 
by emitting plentifully into the vagina, penetrate, 
during the time of copulation, into "the ſcrotum of 
the male, nearly as the venercal virus often pene- 
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trates; and that in this caſe, which, without doubt, 
is very rare, an organized body may be found in the 
ſcrotum, by the mixture of this ſeminal liquor of the 
female with that of the male, one part of which that 
was in the urethra will hence find its way, and will, 
without that of the female, get into the ſcrotum :; 
or, if we admit the other hypotheſis, which appears 
to be the moſt probable, and ſuppoſe, that the ſemi- 
nal liquor of each individual cannot, in fact, pro- 
duce an animal, or fœtus, by itſelf, but that it might 
produce organized maſſes when they are in thoſe 
places where its particular active part can in ſome 
mode or other unite, and where the product of this 
union may find nutriment, then we may be able to 
ſay, that all theſe bony, fleſhy, and hairy produc- 
tions in the teſticles of the females, and in the ſcro- 
tum of males, may derive their origin from the li— 
quor of the individual in which they are found. But 
enough of obſervations, the circumſtances of .which 
appears to be as uncertain as inexplicable ; for I 
own, that I am very much inclined to believe, that 
in certain circumſtances, and in certain ſtates of the 
ſeminal liquor of a male or female individual, it may 
produce ſomething alone and of itſelf. I might be, 
for example, very much tempted to believe, that 
girls might form moles. without any communication 
with the male, as hens form eggs without having 
received the cock. I might apply this opinion of 
certain obſervations which appeared to me as certain 
as thoſe I have quoted ; — I recollect, that M. de 
la Son, phyſician and anatomiſt of the Academy of 
Sciences, has made a memoir on this ſubject, in 
which he afferts, that the well cloiſtered religious 
had formed moles. Why ſhould that be impoffible, 
ſince hens formeggs without communication with the 
cock; and that, in the cicatricula of theſe eggs, we 
perceive an role ul ih e neT? of a chicken? 
The aaalogy aj to me to have ivitcicnt power 
tor 
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for us, at leaſt to doubt or ſuſpend our judgment, But 
be it as it will, it is certain, that the mixture of the 
two liquors are required to form an animal ; that 
this mixture cannot come to any effect but when it is 
in the matrix, where the anatomiſts have ſometimes 
found fœtus's; and that it is natural to imagine, 
that thoſe which have been found out of the matrix, 
and in the cavity of the abdomen, are come out by 
the extremity of the trunks, or by ſome opening 
which is made by accident in the matrix: that theſe 
foetus's alſo are not fallen from the teſticles, where 
it ſeems to be very difficult for them to be formed; 
becauſe, I look on it as almoſt an impoſſibility, that 
the ſeminal liquor of the male can aſcend ſo high. 
Leewenhoek has computed the ſwiftneſs of the mo- 
tion of this pretended ſpermatic animal, and he 
finds, that they make four or five inches way in 
forty minutes. This motion would be more than 
ſufficient to arrive from the vagina into the matrix, 
from the matrix into the trunks, and from the 
trunks into the teſticles, in an hour or two, pro- 
vided all the liquor had this ſame motion. But how 
to conceive, that the organical molecules which are 
in motion in this liquor of the male, and whoſe 
motion ceaſes as ſoon as the liquid in which they 
move, fails; how to conceive, I ſay, that theſe 
molecules can arrive as far as the teſticle, allowing 
that the liquor itſelf arrived and brought it there? 
This progreſſive motion, which muſt be ſuppoſed 
in the liquor itſelf, cannot be produced by that of 
the organical molecules which it contains therein, 
whatever activity we ſuppoſe theſe molecules to 
have, we do not fee how they can arrive to the teſti- 
cles, and form a foetus there; at leaſt, that by 
whatever mode we are ignorant of, or by whatever 
reſident force in the teſticles, the liquor itſelf was 
not pumped up and attracted thither, is a ſuppoſi- 
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tion not only too ready, but even againſt all human 
probability. 

Foraſmuch as it is doubtful, that the ſeminal li- 
quor of the male may ever get to the teſticles of the 
the female, ſo much it appears certain, that it pe- 
netrates the matrix, and enters therein by the ori- 
fice, or acroſs the membraneous coat of this viſcera. 
The liquor which flows from the glandulous bodies 
of the teſticles of the female, may alſo enter into the 
matrix, either by the opening at the upper extre- 
mity of the trunks, or acroſs the ſkin even of the 
trunks and matrix. There are obſervations which 
ſeems to prove, that theſe liquors can enter into the 
matrix acrols the coat of this viſcera. I am going 
to relate one of M. de Weirbrech, an able anatomiſt 
of Peterſburg, which confirms my opinion: * Res 
* omni attentione digniflima oblata mihi eſt in utero 
feminæ alicujus a me diſſectæ; erat uterus ea 
magnitudine qua efle ſolet in virginibus, tubæque 
ambæ apertæ quidem ad ingreſſum uteri, ita ut 
ex hoe in illas cum ſpecillo facile poſſem tranſire 
ac flatum injicere, ſed in tubarum extremo nulla 
6% dabatur apertura, nullus aditus; fimbriarum 
enim ne veſtigium quidem aderat, ſed loco illa- 
rum bulbus aliquis pyriformis materia ſubalbida 
fluida turgens, in cujus medio fibra plana nervea, 
cicatriculæ zmula, apparebat, quæ ſub ligamen- 
tuli ſpecie uſque ad ovaru involucra protendeba- 
ee tur. 

Dices: eadem a Regnato de Graaf; Jam olim 
& notata. Equidem non negaverim illuſtrem hunc 
proſectorem in libro ſuo de organis muliebribus 
c non modo ſimilem tubam delincafle, Tabula x1x. 
fig. 3. ſed & monuiſſe tubas, quamvis ſecun— 
dum ordinariam nature diſpoſitionem in extre— 
mitate ſua notabilem ſemper coarctationem ha- 
beant, præter naturam tamen aliquando claudi ;* 
verum enimvero cum non meminerit auctor an 
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ce id in utraque tuba ita deprehenderit! an in vir- 
gine! an ſtatus iſte præternaturalis ſterilitatem in- 
ducat !] an vero conceptio nihilominus fieri pol- 
« fit! an a principio vitæ talis ſtructura ſuam ori- 
« ginem ducat! five an tractu tempori ita degene- 
rare tubz poſlint ! facile perſpicimus multa nobis 
relicta eſſe problemata que, utcumque ſoluta, 
multum negotii faceſcant in exemplo noſtro. 
rat enim hac femina maritata, viginti quatuor 
annos nata, quę filium pepererat quem vidi ipſe, 
& Octo jam annos natum. Dic igitur tubas ab in- 
* cunabulis clauſas ſterilitatem inducere: quare 
hæc noſtra femina peperit! Dic concepiſſe tubis 
clauſis : quomodo ovulum ingredi tubam potuit! 
Die coaluifle tubas poſt partum: quomodo id 
noſti ! quomodo adeo evaneſcere in utroque la- 
tere fimbriz poſſunt, tanquam nunquam -adfuil- 
ſent ! Si quidem ex ovario ad tubas alia daretur 
via preter illarum oriſicium, unico greſſu omnes 
„ ſuperarentur difficultates: fed fictiones intellec- 
tum quidem adjuvant, rei veritatent non demon- 
6 ſtrant; præſtat igitur ignotationem fateri, quam 
ſpeculationibus indulgere. (Vide Comment. 
* Acad. Petropol; vol. iv. p. 261 & 262.” The 
author of this obſervation, which ſhews, as we ſee, 
as much ſenſe and judgment, as knowledge of ana- 
tomy, has reaſon to make theſe difficulties, which 
appear to be, in fact, inſurmountable in the egg 
ſyſtem, but which diſappears in our explanation. 
This obſervation ſeems only to prove, as we have 
obſerved, that the ſeminal hquor of the female may 
well penetrate the coat of the matrix, and enter 
there acroſs the porcs of the membranes of this vil- 
cera, as I do not doubt, but that of a male cannot 
enter therein in the ſame manner. It ſeems, that if 
we would be aſſured of it, it is ſufficient to pay at- 
tention to the alteration that the ſeminal liquor of 
the male cauſcs to this viſcera, and to the kind of 
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vegetation, or expanſion, that it cauſes there, Be- 
| fades, the liquor which iſſues by the vacuities of de 
Graaf, as well as thoſe about the neck of the ma- 
trix ; thoſe which are about the external orifice of 
the urethra, being, as we have infinuated, of the 
{ame nature as the liquor of the glandulous body, 
it is very evident, that this liquor comes from the 
teſticles, and yet there is no veſſel which can con- 
duct it, nor any known way by which it can paſs 
there; conſequently, we muſt conclude, that it pe- 
vetrates the ſpongy coat of all theſe parts, and that 
not only it enters thus into the matrix, but even, 
that it can iſſue out when theſe parts are in irri- 
tation. 

But, when even we ſhould refuſe this idea, and 
that we ſhould heat the penetration of the coat of-the 
matrix, and of the trunks by the active molecules of 
the ſeminal liquors, we cannot deny, that the liquor 
of the temale, which flows from the glandulous body 
of the teſticles, cannot enter by the opening at the 
extremity of the trunk ; that it cannot arrive in the 
cavity of the matrix by this way, as thar of the 
male arrives there by the orifice of this viſcera, and 
that, conſequently, theſe two liquors cannot pene- 
trate nor mix of themſelves intimately in this cavity, 
and form there the fœtus in the manner we have ex- 
plained, 
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Of the Expanſion, or Unfolding, and Growth cf the 
Fetus, Delivery, Fc. 


WV muſt diſtinguiſh, in the expanſion of the 
foetus, the different degrees of eg in the 


certain parts, which make, as I may ſay, different 
kinds 
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kinds of expanſion. The firſt expanſion which ſuc- | 1 
ceeds immediately after the formation of the fœtus, Ll 
is not a proportionable growth of every part which Ll 
compoſes it. The more diſtant we are from the j 
formation, the more this growth is proportionable | | 
in every part; and it is only after it has quitted the F| 
_womb of its mother, that the growth of all the parts 8 | 1 
of the body is made nearly in an equal proportion. S | 
It muſt not, therefore, be imagined, that the foetus, 
at the moment of its formation, 1s an infinite minute 
man or woman, whoſe figure and form 1s abſolutely 
like that of an adult. It is certain, that the young 
embryo contains really every part which muſt com- 
poſe a man, but thoſe parts expand ſucceſhvely and lil 
differently one from another. 1 
In an organized body, as that of an animal, we 
may ſuppoſe, that there are parts more eſſential one 
than another, and without ſay ing, that there might 
be uſeleſs or ſuperfluous ones there, we may ſuſpect, 
that they are not all abſolutely ſo through neceſſity, 
and that there are ſome on which the reſt ſeem to 
depend for their expanſion and diſpoſition. It may 
be ſaid, that there are fundamental parts, without 
which the animal cannot expand or develope; others 
which are more acceſſory and external, that appear 4 
to derive their origin from the very firſt, and which 1 
ſeem to be formed as much for the ornament, ſym- _ 
metry, and external perfection of the animal, as for 3 
the neceftity of its exiſtence, and the exerciſe of the # 
eſſential functions of life, Theſe two kinds of dif- _ 
ferent parts expand ſucceſſively, and are already al- 
moſt all equally apparent when the foetus quits the 
body of its mother; but there are alſo other parts, as 
the teeth, which Nature ſeems to have in reſerve, 
not to ſuffer them appear till the end of many years, 1 
There are the latent, the glandulous body of the oY 
teſticles of females, the beard of males, &c. which 
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do not ſhew themſelyes till the animal has attained 
the time of re-production, &c. 

It appears to me, that, in order to diſcover the fun- 
damental and eſſential parts of the body of an animal, 
we mult pay attention to the number, fituation, and 
nature of every part: thoſe which are ſimple, thoſe 
whoſe poſition is invariable, thoſe whoſe nature is 
ſuch as the animal cannot exiſt without them, will 
be certainly the eſſential parts: thoſe, on the con- 
trary, which are double, or in a greater number ; 
thoſe, whoſe poſition and ſex varies, and thoſe which 
may be retrenched from the animal without wound- 
ing it, or even without deſtroying it, may be looked 
upon as leſs neceſſary, and more acceſſory, to the 
animal machine. Ariſtotle has ſaid, that the only 
parts which were eſſential to every animal, were 
thoſe with which it took its food, and that by which 
it rendered the ſuperfluous, From the mouth to the 
arms are, in fact, ſimple parts, which no other can 
ſupply. The bead and ſpine of the back are alſo 
fiimple parts, whoſe poſition is invariable. The ſpine 
of the back ſerves for a foundation to the fabric of 
the body; and it is from the elongated marrow which 
it contains, that the motions and action of moſt of 
the members and organs proceed; it is alſo this part 
which appears one of the firſt in the embryo}; it may 
be ſaid to be the firſt : for the firſt thing ſeen in the 
Cicatricula of the egg, is an elongated maſs, the ex 
tremity of which that forms the head, docs not 5 
from the whole mats, but by a Ling" of form, 
a little more turned than the reſt, Now, theſe 
ſimple parts which appear the firft are all eftential to 
the exiſtence, to the form and life of an animal. 

There are many more double parts in the budy of 
the at amal, than Amſſie parts, and theſe double 
parts ſcem to have been produced ſymmetrically on 
each fide of the fimple parts, by a kind of vegeta- 
tion; for thete double parts are fimilar in form, : and 
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different in poſition. The left hand, for example, 
reſembles the right, becauſe it is compoſed of the 
ſame number of parts, which, being ſeparately ta- 
ken and compared one to another, and many to 
many, have no difference. Nevertheleſs, if the 
left hand is found in the place of the right; we could 
not make uſe of it for the ſame purpoſes, and we 
ſhould have reaſon to regard it as a very different 
member from the right hand. It is the ſame with 
reſpect to the other double parts; they are fimilar 
as to form, and different as to poſition. This poſt- 
tion is connected to the body of the animal; and 
by ſuppoſing a line which divides the body from top 
to bottom into two equal parts, we can refer the po- 
ſition of all theſe fimilar parts to this line as an axis. 

The elongated marrow, to take it from the head 
to the inferior extremity, and the vertebra which 
contains it, appear to be the real axis, to which we 
muſt refer all the double parts of the animal; for 
they ſeem to derive their origin, and to be only 
ſymmetrical branches part from this trunk or com- 
mon baſe: for we ſee the ribs ſhoot out on each fide 
of the vertebræ in the young chicken, and the ex- 
panſion of theſe double and ſymmetrical parts is made 
by a kind of vegetation, like that of many branches 
which ſhoot out from a number of buds regularly 
diſpoſed on both the ſides of a principal branch, In 
all embryos, the middle parts of the head and verte- 
brœ appear to be the firſt formed; afterwards we ſee 
on the two ſides of a veſicle which forms the middle 
of the head, two other veſicles which appear to pro- 
&ced from the firſt, Theſe two veſicles contain the 
eyes and the other double parts of the head; ſo like- 
wiſe we perceive little eminences ſhoot out in equal 
numbers from cach fide of the vertebræ, and extend, 
grow, and form theribs, and other double parts of 
the trunk. Afterwards, on the fide of this trunk 
already formed, we ſee ſmall eminences appear, re- 
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ſembling the firſt, which expand, grow inſenſibly, 


and form the ſuperior and inferior extremities, thar 
is to ſay, the legs and arms. This firſt expanſion is 
very different trom that which is made afterwards : 
it is a production of the parts which ſeems to grow 
and appear fori the firſt time: the other, which ſue- 
ceeds it, is only a growth of all the parts already 
created and formed in miniature, nearly as they are 
to be in the great. nt ag) | 

This ſymmetrical order of all the double parts, is 
found in every animal. The regularity of their po- 
fition, the equality of their extenſion and growth, as 
well in maſs as in bulk: the perfect reſemblance 
between them, ſeems to indicate, that they really 
derive their origin of the ſimple parts. That there 
muſt reſide in theſe ſimple parts a power which acts 
equally on each fide; or, which anſwers the ſame 
meaning, the fimple parts are the fixed point againſt 
which the power which produces the expanſion of 
the double parts is exerciſed. That this power, by 
which the expanſion of the right part is performed, 
is equal to the power by which that of the left is 
made, and that, conſequently, it is counterbalanced 
by this re- action. 

From hence we muſt infer, that if there 15 any de- 
fect, excels, or vice, in the matter which is to ſerve 
for the formation of the double parts, as the power 
which impels them from each fide of their common 
baſe is equal, the defect, exceſs, or vice, muſt be 
formed on the left, as it is on the right; and that, 
for example, if, from a defect of matter, a man is 
found to have but two fingers inſtead of five on the 
right hand, it will have but two fingers likewiſe on 
the left hand ; or, if by an exceſs of organical mat- 
ter, he is found to have ſix fingers on one of his 
hands, he likewiſe will have ſix on the other; or, 

if by ſome vice the matter for the formation of theſe 
double parts is found altered, there will be the ſame 
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alteration in the right part as on the left. This is 
what very often happens. Moſt monſters are made 
with ſymmetry; the diſarrangement of the age ap- 


pears to be made with order and reaſon by the errors 
even of Nature, that ſhe miſtakes as little as poſh- 
ble. 

This harmony of poſition which is found in the 
double parts of animals, is found alſo in vegetables: 
branches ſhoot out from buds on every fide; the 
veins in the leaves are equally diſpoſed on each fide 
the principal vein ; and, although ſymmetrical or- 
der appears to be leſs exact in vegetables than in 
animals, it is only becauſe it is more varied there, 
and the limits of ſymmetry are more extended, and 
leſs preciſe : but we may, nevertheleſs, eafily dif- 
cover this order, and diſtinguiſh the fimple and eſ- 
ſential parts from thoſe which are double, and which 
we muſt regard, as having taken their origin firſt 
of any, We ſhall ſee, in our diſcourſe on vegeta- 
bles, what are the ſimple and effential parts of ve- 
getables, and in what manner the firſt expanſion of 
the double parts, moſt of which are only acceſſory, 
are made, 

It is ſcarcely poſſible to determine under what 
form the double parts exiſt before expanſion, nor in 
what manner they are folded one on the other, nor 
what is then the figure which reſults from their poſi- 
tion by connection with the ſimple parts. The body 
of the animal, in the inſtant of formation, certainly 
contains every part which is to compoſe it; but the 
relative poſition of theſe parts muſt be very different 
then from what it becomes afterwards. It 1s the 
ſame with every part of the animal, or vegetable, 
taken ſeparately : let us only obſerve the expanſion 
of a young leaf, we ſhall perceive, that it 1s folded 
on both fides from the principal vein; that theſe 
collateral parts are as placed one upon the other, and 
zhat its figure does not at all reſemble at that time 

7; what 
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what it; muſt acquire afterwards. When we amuſe 
ourſelves to fold paper to form afterwards, by means 
of a certain Ka 5 — regular and ſymmetrical 
forms, like crowns, boats, &c. we may obſerve, 
that the different folds which is made on the paper, 
ſeems to have nothing in common with the form 
which muſt reſult by the unfolding. We ſee, that 
theſe folds are made always in a ſymmetrical order, 
and that we make on what fide what we have made 
on the other ; but this would be a problem beyond 
known geometry, to determine the figure which 
may reſult from all the unfoldings of a certain num- 
ber of given folds. All what immediately relates 
to the poſition, is abſolutely wanting in our mathe- 
matical ſciences, This art, which Leibnitz calls 
Analv/is Situs, is not yet found out; and yet this art, 
which would ſhew us the connections of pofitions 
between things, would be as uſeful, and, perhaps, 
more neceſlary to the natural ſciences, than the arr 
which has only the ſize of things for the object; for 
we have often more need to know the form than 
the matter, We cannot, therefore, when an un- 
folded form 1s preſented to us, diſcover what it was 
before it was unfolded : and fo, likewiſe, when a 
covered form is ſhewn us, that is to ſay, a form 
whole parts are falded one on the other, we cannot 
judge of what it is to produce by ſuch or ſuch an un- 
folding; is it not, therefore, evident, that we can- 
not in any mode whatſoever judge of the relative 
poſition of theſe folded parts which are compriſed in 
one, all which muſt change figure in unfolding. 

In the unfolding of Nature's productions, 
not only the folded parts, as in the folds we 
have ſpoken of, take new poſitions, but they ac- 
quire, at the ſame time, extent and ſolidity. Since 
we cannot, therefore, even juſtly determine the re- 
ſult of the fimple unfolding of a folded form, in 
Which, as in a piece of folded paper, there is but 


one 
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one change of poſition between the parts without any 
augmentation or diminution of the bulk, or maſs, 
of the matter. How would it be poſſible for us to 
judge of the complex unfolding of the body of an 
animal, in which the relative poſition of the parts 
changes, as well as the bulk and maſs of theſe tame 
parts? We cannot, therefore, reaſon upon that, 
but by drawing ſome inductions from the examina- 
tion of the thing itſelf in the different times of un- 
folding, and by aſſiſting ourſelves with the obſerva- 
tions that has been made on the chicken in the egg, 
and on the fœtus newly formed, which accidents 
and miſcarriages have often given room to obſerve, 
In fact, we ſee the chicken in the egg before it is 
hatched : it floats in a tranſparent liquor, which is 
contained in a ſmall purſe, tormed by a very fine 
membrane in the center of the cicatricula: but this 
chicken is then only a point of inanimated matter, 
in which we cannot diſcern any ſenſible organization, 
nor any perfectly determined figure. We judge 
only by the external form, that one of the extremi- 
ties is the head, and that the reſt is the ſpine of the 
back: the whole is only a tranſparent jelly which 
has almoſt no conſiſtence. It appears, that this is 
the firſt product of fecundation, and that this form 
is the firſt reſult of the mixture which is made in the 
cicatricula of the ſeed of the male and female: ne- 
vertheleſs, before aſſerting it, there are many things 
which we ſhould conſider. When the hen has co- 


habited with the cock for a few davs, and afterwards 


ſeparated ſrom it, the eggs ſhe produces after this 
ſeparation are yet fecund, like them which ſhe pro- 
duced in the time of cohabitation with the male, 
The egg which the hen lays twenty days, after having 
been ſeparated from the cock, produces a chicken 
like that ſhe laid twenty days before ; perhaps this 
term is much longer; and that this fecundation 
communicated to the eggs of the hen by the cock, 
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extends to thoſe that ſhe lays at the end of a month 
or more. The eggs which were not laid till after 
theſe twenty days, or a month, and which are as fe- 
cund as the firſt, unfold at the ſame time. There 
is only required twenty-one days heat to one as well 
as the other, to hatch the chicken, Theſe laſt eggs 
are compoſed as the firſt, and the embryo is as for- 
ward and as completely formed. From thence we 
might think, that this form, under which the chicken 
appears to us in the cicatricula of the egg before it 
has been hatched, is not the form which im- 
mediately reſults, from the two liquors ; and there 
would be ſome foundation to ſuppoſe, that it has 
been preceded from other forms during the time 
that the egg has remained in the body of the mother: 
for when the embryo has the form, we ſee it in the- 
egg which has not been hatched, heat is only re- 
quired to unfold it, and to bring it forth. Now, if 
it had this form twenty days, or a momth before, 
when it was fecundated, why did not the internal 
heat of the body of the hen, which is certainly ſtrong 
enough to unfold it, why, I ſay, did it not then 
unfold? and why is not the chicken formed, perfect- 
ly formed, and ready tobe hatched in theſe eggs which 
have been. fecundated twenty-one days before, and 
that the hen does not lay till the end of that time? 
This difficulty is, nevertheleſs, not fo great as 
it appears; for we muſt conceive, that in the time 
of the cock's cohabitation with the hen, each egg 
receives in its cicatricula a ſmall portion of the ſeed 
of the male, This cicatricula already contains that 
of the female. The egg attached to the ovary is in 
oviparous females, what the glandulous ſubſtance is 
in the teſticles of viviparous females, The cicatri- 
cula of the egg will be the cavity of the glandulous 
body in which the ſeminal liquor of the female re- 
fides ; that of the male mixes there with it, and pe- 
netrates it, From this mixture, therefore, there 
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muſt reſult an embryo, which forms in the inſtant 
even of the penetration of the two liquors. The 
firſt egg, alſo, which the hen lays immediately after 
having been trodden by the cock, is formed, fecun- 
dated, and produces a chicken : thoſe which ſhe 
lays afterwards, have been fecundated in the ſame 
manner, and at the ſame inſtant ; but as there is ſtill 
wanting eficntial parts to this egg, the production 
of which parts is independent of the ſeed of the 
male; that they have yet neither white, membranes, 
nor that the young embryo contained 1n the cicatri- 
cula cannot unfold in this imperfe& egg, although 
it is really contained therein, and its unfolding is 
aſſiſted from the heat of the internal part of the body 
of the mother. It remains, therefore, in the cica- 
tricula in the ſtate in which it has been found, until 
the egg has acquired by its growth all the parts ne- 
ceſſary to the action and unfolding of the chicken; 
and it is only when the egg has attained its perfec- 
tion, that this embryo is born and unfelded : this 
unfolding is externally performed by incubation ; 
but, it is certain, it can be made internally, and, 
perhaps, by cloſing or ſewing up the orifice of the 
hen to hinder her laying, and to retain the egg in her 
body, it might happen, that the chicken would un- 
fold as it does externally; and that, if the hen 
could live awenty-one days after this operation, we 
might find it produee a live chicken; at leaſt, if the 
too great heat of the body of the hen did not corrupt 
it: for we know, that the degrees of heat neceſſary 
to hatch chickens, are not very extended, and that 
the defect or exceſs of heat beyond thoſe limits is 
equally prejudicial to their unfolding. The laſt 
eggs the hen lays, and in which the embryo is the 
ſame as in the firſt, does not therefore prove any 
thing elſe, except that it is neceſſary the egg has ac- 
quired its entire perfection, that the embryo may 
unfold itſelf, and that, although it has been formed 
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in thoſe eggs a long time before, it remained in the 
ſame ſtate wherein it was at the moment of fecunda- 
tion, by the defect of the white and other parts ne- 
ceflary tor its unfolding, which was not then form- 
ed: as it alſo reſis in the fame ftate in perfect eggs 
by the defect of the heat neceſſary to this unfolding, 
fince eggs are often kept a conſiderable time before 
they are hatched, which does not all prevent the un- 
folding of the chicken they contain. 

It appears, therefore, that the ſtate in which the 
embryo is in the egg when it is laid by the hen, is 
the firſt ſtate which immediately fucceeds fecunda- 
tion; that the form under which we fee it, is the 
firſt form reſulting trom the intimate mixture, and 
from the penetration, of the two ſeminal liquors : 
that there was no intermediate forms, or other an- 
terior unfoldings to that which extended ; and thar, 
confequently, - following, as Malpighi has done, 
this unfolding from hour to hour, we thall know all 
that is poſſible to be known, at leaſt, to find tome 
mode which may incline us to go ſtill farther, and to 
ſee the two liquors mix betore our eyes : to diſcover 
how the firſt arrangement of the parts are made, 
which produce the form we fee the embryo has in 
the egg before it has been hatched. 

If we reflect on this tecundation (which is made at 
the ſame time) of theſe eggs which yet appear only 
ſueceſſively, and a long time after each other, we 
ſhall know a new argument againſt the exiſtence ot 
eggs in viviparous animals; for it the temales of vi- 
viparous animals, or if women contain eggs like 
hens, why are there not many fecund at the tame 
time, ſome of which would produce fœtus's in nine 
months, and others, ſome time after; and when 
women have two or three children, why do they all 
come into the world at one time? If theſe fœtus's 
are produced by the means of eggs, would not they 
come ſucceſfively, according as they might have 
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eggs more or leſs forward, or more or leſs perfect? 
and the ſuperfetation, would they not be as frequent 
as they now are ſcarce, or as natural as they appear 
to be accidental ? 

We cannot follow the unfolding of the foetus in 
the matrix, as we purſue that of the chicken in the 
egg ; the opportunities of obſerving it are very 
rare, and we can only know what anatomiſts, 
furgeons, and midwives, have written thereon. It 
is by collecting all the particular obſervations which 
they have made, and by comparing their remarks 
and their deſcriptions, that we ſhalt make our 
abridged hiftory of the human fœtus from. 

There is a great appearance, that immediately 
after the mixture of the two feminal liquors, the 
whole work of generation in the matrix is under the 
form of a globe ; fince we know, by the obfervations 
of anatomiſts, that, three or four days after con- 
ception, there is an oval ball in the matrix: this 
ball is formed by an extremely fine membrane, which 
incloſes a limpid liquor like the white of an egg. 
We can then perceive ſome ſmall united fibres in this 
liquor, which are the firſt outlines of the feetus. 
We fee a network of ſmall fibres collect on the fur- 
face of the ball, which occupies one half of the ſu- 
perfices of this ovoid form from one of the extremi- 
ties to the middle, that is to fay, to the circle form- 
ed by the revolution of the ſmall axis. Theſe are 
the firſt veſtiges of the placenta. 

Seven days after conception, we may diſtinguiſh 
by the naked eye the firſt lineaments of the fœtus, 
as yet unformed; and we fee, at the expiration of 
theſe ſeven days, only what is to be ſeen in the 
at the end of twenty-four z i. e. a maſs of tranſpa- 
rent jelly which has already acquired ſome ſolidity, 
and in which the head and trunk are eafily diſcerni- 
ble, becauſe this mals is of an elongated form: that 
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the ſuperior part which repreſents the trunk is more 
looſe and ſomewhatlonger. We likewiſe ſee ſome ſmall 
fibres in form of a tuft, which ſpring from the body 
of the foetus, and which turn towards the membrane 
in which it is included, as well as the liquor which 
ſurrounds it : theſe fibres are to form the umbilical 
cord. | 

Fifteen days after conception, the head begins to 
be diſcerned, and the moſt apparent features of the 
face are diſtinguiſhed : the noſe 1s then only a little 
prominent and perpendicular thread affixed to a line, 
which indicates the divifion of the lips. We ſee 
two ſmall black points in the place where the eyes 
are to be, and two little holes to that of the ears: 
the body of the foetus has alſo received its growth. 
We perceive on the two fides of the upper part of 
the trunk, and at the bottom of the inferior part, 
little protuberances which are the firſt outlines of the 
arms and legs. | 

Eight days after, that is to ſay, at the expiration 
of three weeks, the body of the fœtus has only in- 
creaſed about a line ; but the arms and legs, the 
hands and feet, are apparent : the growth of the 
arms 1s more quick than that of the legs, and the 
fingers ſeparate ſooner than the toes. At this time 
the internal organization of the fœtus begins to be 
diſcernible; the bones are marked out by ſmall 
threads as fine as hairs; the ribs are diſtinguiſhable, 
and are then only threads diſpoſed regularly from 
the two ſides of the back-bone ; the arms, legs, fin- 
gers, and toes, are alſo repreſented only by fimilar 
threads. 

At a month, the foetus is more than an inch long; 
it is a little crooked in the ſituation which it natu- 
rally takes in the middle of the liquor which ſur- 
rounds it; the membranes which contain the whole 
are increaſed in extent and thickneſs; the maſs is 
oval, and it is then about an inch and an half dia- 
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meter, and an inch and a quarter the ſmall diameter. 
The human figure is no longer equivocal in the 
fœtus; every part of the face is already diſcernible; 
the body is faſhioned, the thighs and belly are ſeen, 
the limbs formed, the toes and fingers divided, the 
ſkin extremely thin and tranſparent, the viſcera 
marked by fibres, the veſſels as fine as threads, 
and the membranes extremely looſe, the bones are 
as vet ſoft, and only take a. ſolidity in ſome parts; 
the veſſels which are to compoſe the umbilical cord, 
are as yet in a ſtraight line by the fide of each other; 
the placenta occupies more than a third of the whole 
maſs ; whereas, in the beginning, it occupied the 
half. It appears, therefore, that its growth, in ſu- 
perficial extent, has not been ſo great as that of the 
fœtus, and the reſt of the maſs; but it has increaſed 
much more in ſolidity; its thickneſs is become 

reater in proportion as that of the covering of the 
e&tus ; and we can already diſtinguiſh the two mem- 
branes of which this covering is compoſed. 

According to Hippocrates, the male fœtus is de- 
veloped, or unfolded, ſooner than the female fœtus. 
He pretends to ſay, that at the expiration of thir- 
ty days, all the parts of the body of the male are 
apparent, and that thoſe of the female fœtus are not 
ſo till the expiration of forty-two days. 

In ſix weeks the fœtus is nearly two inches long; 
the human figure begins to be perfectionated; the 
head is only larger in proportion than the other parts 
of the body; the motion of the heart is perceived 
nearly at the ſame time; it has been ſeen to beat in 
a fœtus of ſixty days, and even to continue to beat 
a long while after the foetus has been taken out the 
womb of its mother. 

In two months, the foetus is more than two inches 
long; the offification is diſcernible as far as the mid- 
dle of the arm, thigh, and leg, and in the point of 
the lower jaw, which is then yery forward beyond 
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the upper. Theſe may be ſaid to be as yet only 
offified points; but by the effect of a more ready 
expanſion, or unfolding, the clavicles are already 
wholly offified ; the umbilical cord is formed; the 
veſſels which compoſe it, begin to turn and twiſt 
nearly like threads which compoſe a rope : but this 
cord 1s ſtill very ſhort in compariſon of what it is to 
be in future, 

In three months, the feetus is nearly three inches 
long, and weighs about three ounces. Hippocrates 
ſays, that it is at this time the motion of the male 
fœtus begins to be felt by its mother; and he aſſerts, 
that the female foetus is generally not to be felt till 
after the fourth: yet, there are women who ſpeak 
of having felt, after the beginning of the ſecond 
month, the motion of the child. It is very difh- 
cult to be certain on this ſubject, the ſenſations ex- 
cited by the motions of the fœtus, depending per- 
haps more in the beginning, on the ſenſibility of the 
mother, than the ſtrength of the fœtus. 

Four months after conception, the length of the 
foetus is ſix or ſeven inches; every part of its body 
is ſo greatly augmented as to be perfectly diſtin- 
guiſhed from cach other; even the nails appear on 
the fingers and toes. The teſticles of the males are 
Mut up in the belly below the reins; the ſtomach is 
filled with ſomewhat of a thick humour, like that 
which incloſes the amnois, We find a milky mat- 
ter in the little veſſels, and in the large ones a black 
liquid matter: there is a little bile in the gall blad- 
der, As the foctus floats freely in the liquid which 
ſurrounds it, there is always a ſpace between the 
body and membranes, which ſurrounds it, Theſe 
coverings grow at firſt more than the foetus ; but, 
after a certain time, it is quite the contrary ; the 
foetus grows more in proportion than the coverings ; 
they may be touched there by the extremities of the 
body; and it is thought, that it is obliged to _ 
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them up. Before the end of the third day, the head 
is bent forwards, the chin fixed on the breaſt, the 
knees lifted up, the legs bent backwards, and often 
crofled, and the point of the foot turned upward, 
ſo that the two feet are very near cach other : 
ſometimes the knees are ſo high as almoſt to touch 


the jaws ; the legs are bent under the thighs, and 


the ſole of the foot is always behind ; the arms are 
folded acroſs the breaſt; one of the hands, and of- 
ten both, touch the face; ſometimes they are 
clinched, and ſometimes the arms are hanging by 
the fide of the body. The fcetus afterwards takes 
different fituations : when it is ready to come into 
the world, and even a long time before, it has com- 
monly its head lowermoſt, and its face turned 
backwards; and it is reaſonable to imagine, that it 
changes often its ſituation. Experienced midwives 
have pretended to be certain, that it changes, in 
fact, much oftener than is commonly thought: we 
may prove it by ſeveral obſervations; firſt, the um- 
bilical cord is often found twiſted and turned around 
the body and limbs of the child, in a manner which 
neceſſarily ſuppoſes, that the foetus has moved in 
many directions, and has taken very different poſi- 
tions: ſecondly, a mother feels the motions of the 
fœtus ſometimes on one fide of the womb, and ſome- 
times of another ; he ſtrikes equally in many dif- 
ferent places, which ſuppoſes that it takes different 
ſituations : thirdly, as it floats in a liquid which 
ſurrounds it on all fides, it can very ceafily turn 
about, extend, and fold itſelf by its own ſtrength ; 
and it muſt alſo take different fituations according to 
the different attitudes of the matter; for example, 
when ſhe is delivered, the foetus muſt be in another 
ſituation than before when ſhe was erect. 

Moſt anatomiſts have ſaid, that the foetus is con- 
ſtrained to bend its body and fold its limbs, becauſe 
jt is too confined in jts covering; but this "—_ 
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does not appear to me well founded : for. there is, 
eſpecially in the firſt five or fix months after concep- 
tion, much more ſpace than is required for the foe- 
tus to extend, and yet it is in that time crooked and 
folded. We alſo ſee the chicken is in a curved poi- 
ture in the liquor which the amnios contains; in the 
time even that this membrane is ſufficiently extend- 
ed, and this liquor ſuthctently abundant, to contain 
a body five or fix times as large as the chicken, 
Thus we may think, that this crooked and folded 
form which the eus takes, is natural, and not at all 
forced. I would willingly be of Harvey s opinion; 
who ſays, it takes this attitude only becauſe it is the 
moſt favourable to reſt and ſleep, for all animals put 
themſelves in this poſition to reſt and ſlecp in; and 
as the foetus ſleeps almoſt all the time it is in the 
womb of its mother, it naturally takes the moſt ad- 
vantageous fituation, *© Certe (ſays this famous 
6“ anatomiſt) animalia omnia, dum quieſcunt & 
« dormiunt, membra ſua ut plurimum adducunt 
* & complicant, figuramque ovalem ac congloba- 
tam quærunt: ita pariter embryones qui ætatem 
ce ſuam maxime ſomno tranfigunt, membra fua po- 
* fitione ea qua plaſmantur (tanquam naturaliſſima 
&« ac maxime indolenti quietique aptiſſima) compo- 
% nunt.”— Harvey, on Gencrat. p. 257. 

The matrix, as we have already ſaid, takes a 
very ready growth in the beginning of conception; 
it continues alſo to increaſe in proportion. with the 
foetus ; leſt the foetus, becoming afterwards larger 
than the matrix, eſpecially towards delivery, it may 
be thought to be too confined; and that when the 
time is come, it is agitated by reiterated motions, 
and, in fact, ſucceſſively, and by divers violent et- 
forts, the mother ſenſibly feels the impreſhon. We 
mark theſe painful ſenſations, and their periodical 
return, when we ſpeak of labour. The more power 
the foetus has to dilate the capacity of the matrix, 
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the greater the reſiſtance; when the natural reſource 
of this part tends to bind and increaſe the re- action. 
From thence all the effect falls on the orifice. This 
orifice has been already made larger by degrees inthe 
latter months. The head of the foetus Bo a long 
time is inclined on the fides of the orifice, and di- 
lates it by a continual preſſure: in the moment of 
delivery, the foetus inclining its own ſtrength to 
that of its mother, at length opens this orifice as 
much as is neceſſary to open itſelf a paſſage, and 
come out of the matrix. 

What makes us think that theſe pains proceed on- 
ly from the dilatation of the orifice of the matrix, is, 
that this dilatation is the ſureſt means to diſcover 
whether the pains felt by a woman with child, are, 
in fact, the pains of labour. It happens alſo often, 
that women feel, when with child, very ſenſible 
pains, which, nevertheleſs, are not thoſe which 
precede delivery : to diſtinguiſh falſe pains from true 


ones, the midwife is to touch the orifice of the ma- 


trix, and he is certain whether they are true pains; 
for the dilatation of this orifice will always increaſe 
by the effect of theſe pains; and that, on the con- 
trary, if they are only falſe pains, that is to ſay, 


pains which proceed from ſome other cauſe than that 


of the approaching delivery, the matrix will recede 
rather than dilate, or at leaſt will not continue to 
dilate. From hence we have ſufficient foundation to 


imagine, that theſe pains proceed only from the 
forced dilatation of this orifice: the only thing which 


embarraſſes on this occaſion, is that alternative of 


reſt and ſufferings the mother endures. After the 
firſt pain is over, a conſiderable time paſſes before 


the ſecond is felt; and ſo likewiſe there are often 


very long intervals between the ſecond, third, and 
fourth, &c. This circumſtance of the effect does 
not perfectly agree with the cauſe which we have juſt 
indicated; for the dilatation of an orifice which is 
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made by degrees, and in a continued manner, muſt 
produce a conſtant and continued pain, and not by 
fits. I do not know, therefore, whether we might 
not attribute them to another cauſe more agreeable 
to the effect; this cauſe may be the ſeparation of the 
placenta, We know, that it is faſtened to the ma- 
trix by a number of nipples which penetrate into the 
vacuities, or cavities, of this viſcera, From hence, 
may it not be ſuppoſed, that theſe nipples do not 
iſſue from their cavities all at the ſame time. The 
firſt nipple which will be ſeparated from the matrix, 
will produce the firſt pain ; a ſecond nipple which 
will ſeparate next, will produce another, and ſo on. 
The effect in this caſe perfectly anſwers the cauſe, 
and we can apply this conjecture by another obſerva- 
tion; which is, that immediately after delivery, there 
iſſues a whitiſh and viſcous liquor, like that of the 
nipple of the placenta, when we draw them out of 
the places where they are inſerted, which makes us 
think, that this liquor, which then iſſues from the 
matrix, is, in fa&, produced by the ſeparation of 

ſome nipples of the placenta. en 
It often happens, that the fœtus quits the matrix 
without ſtraining the membranes which ſurround it; 
and, conſequently, without the contained liquor 
flowing out: this delivery appears to be natural, and 
reſembles that of all animals: nevertheleſs, the hu- 
man fœtus commonly pierces its membranes at the 
part on the orifice of the matrix, by the effort it 
makes againſt it. It alſo often occurs, that the am- 
nios, which is very thin, or even the chorion, tears 
the ſides of the orifice of the matrix, and that 
there res a part on the head of the infant in form 
of a cowl, which is called Naitre Coife. When this 
membrane is pierced, or torn, the liquor which it 
contains flows out. This flowing is called the Bath, 
or the waters of the mother. The ſides of the orifice 
of the matrix, and the vagina, being moiſtened, 
. gives 
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gives way more cafily.to_ the paſſage- of the child, 
after the flowing of this liquor. There remains in 
the capacity of the matrix a void, of which ſkilful 
midwives know how to profit out and return the fœ- 
tus, if it is a diſadvantageous poſition for delivery, or 
to looſen the faſtenings of the umbilical eord, which 
prevents it ſometimes from advancing. . When the 
Lug is come out, the delivery is nor entirely com- 
pleted ; there remains the placenta and membrane 
in the matrix ; the new born infant adheres thereby 
the umbilical cord! the hand of the midwife, or 
the weight of the body of the infant alone, draws 
them'out by means of this cord. Thoſe organs which 
were neceſſary to the life of the foetus, became 
uſeleſs and even injurious to that of the new-barn in- 
fant. They. are ſeparated from the body of the 
child by tying the cord about ag inch diſtance from 
the navel, and by cutting it about an inch below 
the ligature. The remainder of this cord dries wy 
by degrees, and ſeparates of itſelf” from the [nave! 
commonly about the fixth or ſeventh dap. 


F 7 * 


On examining the fœtus at the time which pre: 
cedes the birth, we may form ſome idea of its natu- 
ral functions. It has organs, which are neceſſaty td 
it, in the womb.” of its mother, but which become 
uſeleſs to it, when it is come from it. For the bet- 
ter underſtanding the mechaniſm of the functions of 
the foetus, we mult explain a little more particular- 
ly, what has connection with theſe acceligry parts, 
which are the cord, the coats, the liquor which they 
contain, and the placenta ; the cord, Which is At» 
tached to the body of the fetus at the navel, is com- 
poſed of two arteries and one vein, which prolongs 
the circulation of the blood; the vein is thicker than 
the arteries. At the extremity of this cord, each of 

theſe veſlels divide into an infinity of ramifications, 
which extend between two membranes, and ſepa- 
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rate at equal diſtances from the common trunk; fo 
that theſe ramifications are round and flat : they are 
called, when thus collected, the Placenta. 

The external face which is applied againſt 
the matrix, is convex; the internal face is con- 


cave; the blood of the fœtus circulates in the 
cord, and in the placenta, The two arteries of the 


cord ſpring from two thick arteries of the foetus, and 
receive the blood they bring in the arterial ramifica- 
tions of the placcnta, at going out of which it paſſes 
into the venous ramifications which carries them in- 


to the umbilical veſſels : this vein communicates 


with a vein of the foetus in which it is received. 
The concave face of the placenta is cloathed by 
the chorion ; the other face is alſo covered by a kind 
of ſoft membrane, eaſy to be torn, which ſeems to 
be a continuation of the chorion, and the fœtus is 
included under the double coat of the chorion and 
the amnios : the form is globulous, becauſe the in- 
tervals found between the coats and the foetus, are 
filled with a tranſparent liquor which ſurrounds it. 
This liquor is contained by the amnios, which is 
the internal membrane of the common coat. This 
membrane is thin and tranſparent ; it folds on the 
umbilical cord at its inſertion into the placenta, and 
cloaths its whole length from the navel to the fetus, 
The chorion is the external membrane ; it 1s thick 
and ſpongy, ſprinkled with ſanguinary veſſels, and 
compoſed of many coats, the exterior of which is 
thought to cloath the convex face of the placenta ; 
it follows the inequalities, it raiſes itſelf to cover 
the little nipples which ſpring from the placenta, 
and which are received in the cavitics found at the 
bottom of the matrix, and which are called Lacuras. 
The fœtus adheres to the matrix by the inſertion 
alone of ſome points of its external coat into the lit- 


dle cavities, or knuofities, of this viſcera. 
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Some anatomiſts have thought, that the human 
fœtus had, like thoſe of certain quadrupede animals, 
a membrane called Aantoides, which formed a capa» 
city deſtined to receive the urine ; and they have 
pretended to have found it between the chorion and 
the amnios, or in the middle of the placenta at the 
roof of the umbilical cord, under the form of a very 
large bladder, in which the urine entered by a long 
pipe which compoſed part of the cord, and which 
opened on one fide in the bladder, and an the other 
in this allantoid membrane. | 

Thoſe who thought they had made this diſ- 
covery in the human foetus, own that it was not 
nearly fo large as in quadrupedes, but that it was 
divided into many threads, ſo minute, that they 
could ſcarcely be perceived; that, nevertheleſs, 
theſe threads were hollow, and that the urine paſſed 
into the internal cavity of theſe threads, as into fo 
many canals, | 

The experience and obſervations of the greateſt 
number of anatomilts are contrary to theſe circum- 
flances. There is only a kind of ligament, which 
adheres by one end to the external face of the bottom 
of the bladder ; but it becomes ſo looſe in entering 
into the cord, which is there entirely reduced : in 
common this ligament is vot hollow, and we ſee no 
orifice at the bottom of the bladder, which anſwers 
theſe. 

The fœtus has no communication with the open 
air, and the experiments made upon the lungs, have 
proved, that they had not received the air like thoſe of 
a new born infant; for they fink to the bottom when 
put in water ; whereas, thoſe of the infant who has 
breathed, floats on the top: the fœtus therefore 
does not reſpire in the womb, conſequently it cannot 
form any ſound by the organ of its voice; and it 
ſeems, that we muſt look upon what has been related 
> Be" on 
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on the groaning and the voices of children. before 
their birth as fables. Nevertheleſs, after the flow- 

ing of the waters, it may happen, thatthe air enters 
into the capacity of the matrix, and that the infant 
begins to reſpire before it is brought forth. In this 
caſe it may be able to cry as the little chicken cries 
before even the ſhell of the egg is broke, becauſe 
there is air in the cavity which is between the exter- 
nal membrane and the ſhell, as we can aſſure our- 


ſelves on the eggs in which the chicken is already 


very much advanced, or only on thoſe that has been 
kept for ſome time, and the whey of waich 1s evapo- 
rated through the pores of the ſhell ; for, in breaking 
theſe eggs, a conſiderable cavity is formed in the up- 
per end of the egg between the membrane and the 
ſhell; and this membrane is in a ſtate of firm- 
neſs, which would not be, if this cavity was 
abſolutely void; for, in this caſe, the weight of the 
reſt of the matter of the egg would break this 
membrane, and the weight would break the ſhell 
at this cavity: it is, therefore, certain, that 
it is filled with air, and that it is by means of this 
air, that the chicken begins to reſpire before the 
hell is broken; and if we aſk, from whence this air 
may come which is included in this cavity, it is 
eaſy to anſwer, that it is produced by the internal 
fermentation of matters contained in the egg, as it 
is known, that all matters in fermentation produce 
air.— See La Statique des Vegetaux, chap. vi. 

The lungs of the fœtus being without any motion, 
there does not enter into this viſcera but ſo much 
blood as 1s requiſite to nouriſh and make it grow, 
and there is another road opened for the courſe of 
the circulation. The blood which is in the right 
auricle of the heat, inſtead of paſſing into the pulmo- 
nary artery, and returning, after having ran through 
the lungs into the left auricle by the pulmonary 
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vein, paſſes immediately from the right ear of the 
heart into the left by an opening, which is in the 
partition of the heart between the two auricles, Ir 
enters afterwards into the aorta, which diſtributes it 
into every part of the body by all its arterial ramifi- 
cations, at going out of which the venous ramifica- 
tions receive it, and bring it back to the heart by 
uniting all in the vena cava which inclines to the 
right auricle of the heart. The blood which this 
auricle contains, inſtead of - paſſing entirely by the 
oval hole, may eſcape in part into the pulmonary 
artery ; but it does not enter the lungs for this, be- 
cauſe there is a communication between the pulmo- 
nary artery and the aorta, by an arterial canal which 
goes immediately from the one to the other. It is 
by theſe roads, that the blood of the fœtus circulates 
without entering into the lungs, as it enters into 
thoſe of children, adults, and every animal which 
breathes. 

It has been thought, that the blood of the mother 
paſled into the body of the fœtus, by means of the 
placenta and umbilical cord. It was ſuppoſed, that 
the ſanguinary veſſels of the matrix opened into the 
vacuities, and thoſe of the placenta into the nipples, 
and that they joined one to the other: but experi- 
ence is quite contrary to this opinion, the arteries of 
the cord has been injected, the liquor is wholly re- 
tained by the veins, and there is not any part there- 
of eſcaped externally ; beſides, the nipples may be 
drawn from the vacuities where they are lodged, 
without any blood iſſuing either from the matrix, or 
placenta : a milky liquor only ſweats from both. It 
is, as we have already obſerved, this liquor which 
ſerves the fœtus for nutriment : it enters into the 
veins' of the placenta, as the chyle enter into the 
veins; and, perhaps, the placenta, in a great mea- 
ſure, performs the office of the lungs for languitica- 
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tion. What is certain, is, that the blood appears 
much ſooner in the placenta than in the fœtus, and 
I have often obſerved in eggs, hatched in a day or 
two, that the blood at firſt appeared in the mem- 
branes, and that the ſanguinary veſſels are very large 
there, and very numerous ; whereas, excepting the 
point from which they ſpring, the whole body of 
the chicken 1s only a white and almoſt tranſparent 
matter, in which there is no ſanguinary veſſel. 

We might imagine, that the liquor of the am- 
nios is a nutriment the fœtus receives by its mouth. 
Some naturaliſts pretend to have obſerved this li- 
quor in the ſtomach, and to have ſeen ſome fcetus's 
to which the umbilical cord was entirely wanting, 
and others who had but a very ſmall portion, which 
did not at all adhere to the placenta ; but in this 
Caſe the liquor of the amnios, might it not enter into 
the body of the fœtus by the ſmall portion of the 
umbilical cord, or by the umbilical veſſel itſelf: 
beſides, to theſe obſervations we may oppoſe others. 
We have ſometimes found foetus's, whoſe mouths 
were entirely ſhut, and whoſe lips were not ſepa- 
ted. We have alſo ſeen them with no opening in 
the oeſophagus. To conciliate all theſe circum— 
ſtances, anatomiſts have been found, who have 
thought, that the aliments paſſed to the foetus in 
part by the umbilical cord, and partly by the mouth: 
none of theſe opinions appear to have any founda- 
tion. It is not the queſtion to examine the growth 
alone of the foetus, and to ſeek from whence and by 
-what it draws its nutriment. They are defirous of 
knowing how the growth of the whole is made ; for 
the placenta, liquor, and coats, grow and increaſe 
as well as the fœtus; and, conſequently, the inſtru- 
ments and canals employed to reccive or carry this 
nutriment to the fœtus, have a kind of life them- 
ſelves. The expanſion or growth of the placenta 
and coats, is as difficult to conceive as that of the 
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feetus ; and we might equally ſay, as I have already 
inſinuated, that he fœtus nouriſhes the placenta, as 
it is ſaid, that the placenta nouriſnes the foetus. 
The whole 1s, as is well known, floating into the 
matrix, and without any adherence in the com- 
mencements of this growth : thus, it can be only 
made by an intuſſuſception of the milky matter 
which it contained in the matrix: the placenta ap- 
pears to draw this nutriment the firft of all, to con- 
vert this milk into blood, and to carry it to the foe- 
tus by veins. The liquor of the amnios appears to 
be only this ſame milky liquor depurated, the quan- 
tity of which increaſes by a like intuſſuſception, the 
neceſſary nutriment for its expanſion, or unfolding. 
For we muſt obſerve, that in the firſt ſtages, and 
even unto two- or three months, the body of the 
foetus contains only very little blood : it is as white 
as ivory, and appears only to be compoſed of lymph 
which has taken ſome ſolidity, and as the ſkin is 
tranſparent, and all the parts very ſoft, we may 
eaſily conceive, that the liquor in which the foetus 
ſwims, may penetrate them immediately, and thus 
furniſh the neceſſary matter for its nutrition and ex- 
panſion. We can only believe, that in the latter 
ſtages it takes its nutriment by the month, ſince, in 
the ſtomach, we find a liquor ſimilar to that which 
contains the amnios, the urine in the bladder, and 
the excrements in the inteſtines: and as we find nei- 
ther urine, nor meconjum, for that is the name of 
theſe excrements in the capacity of the amnios, there 
is all the reaſon to think, that the foetus does not 
render its excrements, ſo much the more as we have 
ſeen fœtus's born without having the amnios pierced, 
and without having a greater quantity of meconium 
in the inteſtines on this occaſion, 

Although the foetus does not immediately adhere 
to the matrix, nor 1s attached there to its coats, but 
by ſmall external nipples ; nor has any communica- 
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tion with the blood of its mother by its own : 1n one 
word, that it is as independent of the mother, who 
bears it in many reſpects, as the egg 1s of the hen 
that hatches it. It has been pretended, that all 


Which affects the mother, affects the fœtus; that 


the impreſſions of the one acts on the brain of the 
other; and to this, imaginary influences, reſem— 
blances, monſters, and eſpecially marks on the ſkin, 
have been attributed. I have examined many ot 
theſe marks, but have neyer perceived, that they 
have been cauſed by a deratingement in the texture 
of the ſkin, every mark muſt have a figure which 
will reſemble it, if we chuſe it, to ſome thing or 
other: but I think, that the reſemblance formed in 


theſe, depends rather on the imagination of thoſe 


who ſee them, than of that of the mother. On this 


ſubject, the marvellous has been carried as far as it 


could go. It has not been only thought, that the 


toetus carried rea! repreſentations of the longings of 
its mother; but it has alſo been pretended, that by 


a fingular .ſympathy, the marks which repreſented 


truit; for example, raſberrics, cherries, &c, which 
the mother had defired to cat, changed colour, &c. 
that their colour became deeper in the ſeaſon, or 


when theſe fruits were in maturity. With a little 


more conſideration, and leſs prejudice, this colour 
of the marks may be ſeen to change much oftener. 
Theſe changes muſt happen every time the motion 
of the blood is accelerated; and this effect is quite 
common in the ſcaſon, or in the heat of ſummer 
when fruit is ripe. Theſe marks are generally either 
yellow, red, or black, becauſe the blood gives theſe 
tints to the ſkin when it enters in too great a quan- 
tity into the veſſels it is ſprinkled with. If theſe 
marks have the longings of the mother for their 
cauſe, why have they not the forms and colours as 
varied as the objects of their longings ; or as the — 
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gular figures ſeen, if the vain deſires of the mo- 
ther were written on the ſkin of the child ? 

As our ſenſations have no reſemblance to the ob- 
jects which cauſes them, it is impoſſible that de- 
fire, fear, horror ; in one word, that any paſſion, or 


internal emotion, can produce real repreſentations 


of theſe ſame objects; and the child, being in this 
reſpect as independent of the mother who bears it, 
as the egg is of the hen which hatches it, I ſhould 
as ſoon believe, that a hen which had ſeen the head 
of a cock wrung, would hatch chickens with wrung 
necks, as I ſhould believe the tale of the power of 
imagination of that woman, who, having ſeen the 
limbs of a criminal broke, brought forth a child 
whoſe limbs were broken in the ſame manner. 

But let us for a moment ſuppoſe this circumſtance 
atteſted, I would always ſupport the opinion, that 
the imagination of the mother has not been able to 
produce this effect; for what is the effect of ſurprize 
and horror! an internal motion, a convulſion in the 
body of the mother, which mult ſhake, move, com- 
preſs, bind, relax, and agitate the womb : what 
can reſult from this commotion ? nothing fimilar to 
the cauſe ; for if this commotion 1s very violent, the 
fœtus might be conceived to have received a ſtroke 
ſufficient to kill, wound, or deform it in ſome part 
which has been ſtruck with more power than the 
reſt : but how is it to be conceived, that this com- 
motion, communicated to the matrix, can produce 
ſomething reſembling the fancy of the mother in 
the foetus, at leaſt, to ſpeak in Harvey's words, the 
matrix has the faculty of conceiving ideas, and rea- 
lizing them on the fœtus? 

But, it may be urged, how is the matter to be ex- 
plained then, if it is not done by the imagination 
of the mother acting upon the foetus, why is it come 
into the world with broken limbs? To this I an- 
ſwer, however raſh it may appear to explain a mat. 
Vor. IV. 8 ter, 
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ter, when it is extraordinary and uncertain ; what& 
ver diſadvantage there is in reaſoning on this ſup- 
poſed fact, when the cireumſtances are not known, 
yet this queſtion appears to me anſwerable in a ſatis- 
factory manner, though we have no right to exact 
a ſolution, The moſt rare and extraordinary mat- 
ters happen as neceſſarily as common ones which of- 
ten happen, in the infinite combinations which mat- 
ter can take, the moſt extraordinary arrangements 
muſt be found; and, in fact, are found, but much 
ſeldomer than the reſt: hencewe might venture tolay 
a wager, and, perhaps, advantageouſly, that in a 
million, or a thouſand millions of children, there will 
be one born with two heads, or with four legs, or 
with broken limbs, or with fome deformity or parti- 
cular monſtruofity that may be ſuppoſed : it may, 
therefore, naturally happen, without the concur- 
rence of the mother's imagination, that there has 
been a child born with broken limbs. This may 
happen more than once, and till it might more na- 
turally happen, that a woman who was to be deli- 
vered of this child, had been at the ſpetacle de la 
Roue ;* and that the defect of the child's formation 
has been attributed to what ſhe had ſeen, and to 
her imprefſed imagination. But, independent of 
this general anſwer, which will ſatisfy only certain 
people, cannot we give a particular one, and which 
more directly tends to the explanation of this matter, 
The fœtus, as we have ſaid, has nothing in common 
with the mother; its functions are independent; it 
has its organs, blood, matters, and all what 1s pro- 
per and particular to it: the only thing which it de- 
rives from its mother, is the liquor, or nutritive 
lymph, which filters from the matrix, If this lymph is 
bad, or envenomed with the venereal virus, the child 
will be alike diſordered; and it may be imagined, 
that all the diſcaſes which proceed from the vice, or 
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alteration of the humours, may be communicated 
from the foetus: we particularly know, that the 
ſmall-pox is communicative, and we have but too 
many examples of children who are, even in their 
birth, the victims of the debauches of their parents. 
The venereal virus attacks the moſt ſolid parts of 
the bones; and it appears even to act with more 
power, and to be determined more abundantly to- 
wards the moſt ſolid parts, which are always about 
the middle of the bone; for we know, that oſſification 
commences there, is hardened there firſt, and oſſifies 
a long time before the extremities of the bone. I 
conceive, therefore, that if the child, here ſpoken 
of, has been, as it is very poſſible, attacked by this 
diſorder in its mother's womb, it may very naturally 
happen, that it is come into the world with broken 
bones in their middle, becauſe that, in fact, they 
will have been effected in that part by the venereal 
virus. 

Rickets may alſo produce the ſame effect. There 
is a ſkeleton of a ricketty child in the French king's 
cabinet, whoſe arms and legs have calloſities in the 
middle of their bones. In the inſpection of this 
ſkeleton, it is not to be doubted, but that this child 
has had the bones of the four limbs broken in the 
time the mother bore it, and that afterwards the 
bones re- united, and formed theſe calloſities. 

But enough of a matter which credulity alone has 
rendered marvellous. But, in ſpite of all our rea- 
ſoning, in ſpite of all philoſophy, this matter, like 
many others, is looked upon as true by numbers. 
Prejudice, eſpecially that ſort which is founded on 
the marvellous, will always triumph over reaſon, 
and we ſhould have but little philoſophy if we were 
aſtoniſhed at it. As theſe marks on children are of- 
ten the queſtion, and as general and philoſophical 
reaſons have leſs effect than a tale, we muſt never 
think it in our power to be able to perſuade women, 
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that the marks on their children have no connection 
with their unſatisfied longings. Yet, might it not 
be aſked them, before the birth of the child, what 
their longings have been which they have not been 
able to ſatisfy, and that, conſequently, what will 
be the marks their children will bear? I have of- 
ten aſked this queſtion, and I have made perſons an- 
gry without having ever convinced them. 

The time that a woman goes with child is gene- 
rally about nine months, that is to ſay, two hundred 
and ſeventy-four or two hundred and ſeventy-five 
days. The time, however, 1s ſometimes longer, 
and very often ſhorter. It is well known, that many 
children are born at ſeven or eight months : it is alſo 
well known, that fome women go much longer than 

nine months; but, in general, the deliveries which 

precede the term of nine months, are more common 
than the others. So alſo, it may be advanced, that 
the greateſt number of deliverics which do not hap- 
pen between the 27oth day, or the 280th, happen 
at the 260th, or 27oth ; and thoſe who ſay, that 
theſe deliveries muſt not be regarded as premature, 
appear to be well founded. According to this cal- 
culation, the common time of a natural delivery ex- 
tends to twenty days, that is to ſay, from eight 
months fourteen days, to nine months and four 
hours. 

An obſervation has been made, which proves the 
extent of this variation in the duration of the time 
that women go with child, and, at the ſame time, 
affords the means of reducing it to a fixed term, in 
ſuch or fuch particular time of child bearing. Some 
perfons pretend to have remarked, that delivery 
happens at ten lunar months of twenty days each, 
or nine ſolar months of thirty days, at the firſt or ſe- 
cond day, which anſwers to the two firſt days when 
the periodical evacuation happened to the mother 
before ſhe conceived, With a little attention, we 
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ſhall ſee that the number of ten regular periods of 
the menſtrua, may fix the time of delivery at the 


end of the ninth or beginning of the tenth month. 
« Ad hanc normam matronæ prudentiores calculos 


« ſuos ſubducentes (dum fingulis menſibus ſolitum 
«© menftrui fluxus diem in faitos referunt) ſpe raro 
« excedunt: verum tranſactis decem lunæ curricu- 
lis, eodem die quo (abſque prægnatione foret) 
menſtrua 11s profluerent, partum experiuntur ven- 
triſque fructum colligunt. Harvey on Generat. 
262. 

: Many children are born before the 260th day, and 
although theſe deliveries precede the general term, 
they are not abortions, becauſe thefe children moſt- 
ly live. We generally ſay, that they are born at ſe- 
ven or eight months; but we muſt not think they 
are preciſely born at ſeven or eight accompliſhed 
months; for it indifferently happens in the courſe of 
the fixth, ſeventh, or eighth month, and even in 
the beginning of the ninth. Hippocrates clearly 
fays, that children of ſeven months are born after 


the 182d day, which preciſely makes half the folar 
year. 

It is commonly thought, that children born at 
eight months cannot live, or at leaſt, that many 
more of thoſe periſh, than of thoſe born at ſeven 

months. If we refle& on this opinion, it appears 
to be only a paradox ; and I do not know whether, 
by conſulting experience, we ſhall not find, that this 
is an error. The child brought forth at eight 
months is more formed, and, conſequently, more 
vigorous, and better made to live than that which 
comes only at ſeven months. Nevertheleſs, this opi- 
nion, that children of eight months die ſooner than 
thoſe of ſeven, 'is pretty generally received and 
founded on the authority of Ariſtotle. | 

The beginning of the ſeventh month is, therefore, 
the firſt term for delivery; if the foetus is brought 


forth 
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forth ſooner, it dies, as we may ſay, without being 
born: it is an abortive fruit which takes no nutri- 
ment, and which commonly periſhes ſuddenly in 
the abortion. There are, as we have obſerved, 
great limits for the time of delivery, ſince they ex- 
tend from the ſeventh to the ninth and tenth month, 
and perhaps to the eleventh: in fact, there are 
fewer children born at the tenth month, than at the 
eighth, although there are ſome born at the ſeventh ; 
but in general the limits of delivery, are at leaſt 
three months, that is to ſay, from the ſeventh to the 
tenth mont... | | 
Women who have had many children, almoſt all 
aſſert, that girls are born later than boys. If this is 
really the caſe, we muſt not be ſurprized at chil- 
dren's being born at ten months, eſpecially females. 
When children come before nine months, they are 
not ſo large as the others: thoſe, on the contrary, 
who are not brought into the world till ten months, 
or later, have the body ſenſibly larger and better 
formed, than commonly new-born children have. 
The hair is longer, the growth of the tecth, al- 
though hid under the gums, is more advanced; 
the voice is clearer, and the tone deeper, than chil- 
dren of nine months. We may perceive, by the 
inſpection of a new-born infant, how much its 
growth would have been retarded, if the proportion 
of the bodies of every infant of nine months was 
like it, and if the progreſs of their growth was regu- 
lated : but the fize of the body, and its growth, va- 
ries according to the temperament of the mother and 
child: thus, an infant may be born at ten or eleven 
months, who will not be more advanccd than ano- 
ther born at nine months. 

There is much uncertainty on the occaſional 
cauſes of delivery, and we do not too perfectly know 
what obliges the infant to quit the womb. Some 
imagine, that the foetus, having acquired a certain 


ſize, 
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ſize, the matrix grows too confined for its longer 
ſtay there, and that the conſtraint in which it finds 
itſelf in, obliges it to uſe every effort to quit its 
priſon ; others ſay, and it is nearly to the ſame pur- 
port, that it is the weight of the foerus which becomes. 
ſo great, that the matrix finds itſelf over-burdened, 
and is forced to open to free itſelf from it; theſe 
reaſons do not appear ſatisfactory, the matrix has 
always more capacity and reſiſtance than is required 
to contain a foetus of nine months, and to ſuſtain the 
weight, fince it often contains two, and it is certain 
that the weight and fize of twins of eight months, 
are more contiderable than the weight and fize of a 
ſingle child of nine months; beſides, it often hap- 
pens, that a child born at nine months, is ſmaller - 
than the foetus of eight months, which is in the 
matrix. | 

Galen pretends, that the child remains in the ma- 
trix till it is ſufficiently formed to be able to receive 
its food by the mouth, and that he only quits it through 
the need of nutriment. Others have ſaid, that the 
foetus is fed by the mouth, with the liquor of the 
amnios, .and that this liquor, which in the beginnin 
is a nutritive lymph, may alter near the time of de- 
livery by the mixture of the tranſpiration, or the 
urine of the fœtus, and that when it is altered to 
a certain point, the fœtus is diſguſted and can no 
longer nouriſh itſelf, which obliges it to uſe efforts to 
quit its covering and the matrix. Theſe reaſons do 
not appear better than the firſt, for it would from 
thence follow, that the weakeſt and ſmalleſt fœtus's 
would remain longer than the ftrongeſt and largeſt, 
which nevertheleſs never happens; beſides, it is not 
the food that the foetus ſeeks when it is born, it can 
ſtay ſome time without it; on the contrary, it ſeems 
that what preſſes it moſt, is to diſembarraſs itſelf 
from the nutriment it took when in the womb of its 
mother, and to return the meconium ; it has allo ap- 
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peared more probable to other anatomiſts, to — 
that the fœtus only quits the matrix, in order to be in 
a ſtate of voiding its excrements; they have imagined 
that theſe excrements, accumulated in the bowels of 
the foetus, gives it very painful gripes, which cauſes 
it to make ſuch great motions and efforts, that the 
matrix is at length obliged to give way, and to open 
to admit it a patſage. I acknowledge, that I am 
fcarcely better fatisfied with this explanation than the 
reſt ; why cannot the fœtus void its excrements even 
in the amnios, if it in fact was preſſed to do it? Now 
this never happens, it appears on the contrary, that 
this neceſſity of voiding the meconium, is not felt till 
after the birth, and that the motion of the diaphragm, 
occaſioned by that of the lungs, comprefles the 
inteſtines, and cauſes this evacuation, which would 
not be made without it, fince the meconium has never 
been found in the amnios of fœtus's of ten or eleven 
months, and that on the contrary, a foetus of fix or 
ſeven months, voids this meconium a ſhort time after it 
r 55 
Other anatomifts, and among the reſt, Fabricius 
de Aquapendente, have ſuppoſed that the foetus did 
not quit the matrix, but thro' the need it found itſelf 
in to procure refreſhment by means of ſeparation. This 
cauſe appeared to me ftill more remote than all the 
reſt ;—has the foetus any idea of reſpiration without 
having reſpired? does he know whether reſpiration 
will refreſh it? is it even true that it is refreſhed ? 
on the contrary, it appears that it gives a greater 
motion to the blood, and conſequently it augments 
the internal heat, as air forced through . a bellows in- 
creaſes the heat of a fire. 
After having weighed all theſe explanations and 
reaſons of doubt, I here ſuppoſe that the foetus quit- 
ting the matrix, muſt depend on a quite different 
cauſe ; the flowing of the menſtrua is well known 
to be periodical, and at determined intervals, al- 
ETD though 
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though conception - ſuppreſſes this appearance, it 
nevertheleſs does not deſtroy the cauſe ;, and ene 
the blood does not appear but at an accuſtomed time, 
it muſt in the courſe of that time cauſe a kind of re- 
volution, like that which is made before conception. 
hus, there are many women whoſe menſtrua arg 
not ſuppreſſed in the fiſt month. I imagine, there- 
fore, that when a woman has conceived, the perig- 
dical revolution is made as before ; but as the matrix 
is ſwelled, and has taken both maſs and growth, the 
excretory canals being more bound and preſſed than 
they were before, cannot open nor give ſue to the 
blood, at leaſt it does not arrive there with ſuch great 
force, nor in ſuch a great quantity, as to open a 
paſlage i in ſpite of the reſiſtance which is oppoſed to 
it : in this caſe, blood will appear, and if it flows in 
2 D „ abortion will enſue; the matrix re- 
takes the form it before had, Lecauls the blood 
having re-opened all the canals, they will return to. 
the ſame ſtate they were in ; if che blood only forces 
one part of theſe canals, the bufinefs of generation 
will not be deſtroyed, although the blood appeam, 
becauſe the greateſt part of the —— is ſtill found in 
the ſtate which is neceſſary for it to be in; in this 
cafe, blood will appear, and abortion will not follow; 


this blood will be only in a $ quantity than in com- 
mon evacuations. . 


8 When it does not appear at all, as is generally the 
caſe, the firſt periodical revolution is remarkable, 
and felt by the ſame pains and ſymptoms; from the 
firſt ſuppreſſion, therefore, a violent action on the 


matrix is made, and provided this 2 Aion was aug- 
mented, it would tier 


the buſineſs of 
It may even be thought, with ſufficient ; 6-1 
that every conception which 1s made juſt before the 
return of the menſtrua, ſeldom ſucceeds, and that the 
action of the blood eafily deſtroys the wea Kk roots of a 
86 and ſo very delicate. The con- 
| 3 G ceptions, 
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ceptions, on the contrary, which are made juſt after 
the periodical evacuation, are thoſe which ſucceed 
the beſt, becauſe the produce of the conception has 
more time to grow, ſtrengthen, and reſiſt the action 
of the blood, and the revolution which muſt happen at 
the time of the menſtrua. 

The feetus having undergone this firſt trial, and 
having reſiſted it, receives more ſtrength and growth, 
and is more in a condition to ſuffer the ſecond re- 

volution, which happens a month after the firſt; the 
abortions cauſed by the ſecond period, are leſs fre- 
quent than thoſe cauſed by the firſt; at the third 
period the danger is ſtill leſs, and fo on to the fourth 

and fifth, but there is ſome throughout. Miſcarriages 
may happen, and in fact, do happen in all. theſe 
periodical revolutions; it has only been oblerved, 
that they are leis ſeldom in the fourth or fifth month, 
and more frequent at the beginning and the end. 
By what we have ſaid, it may well be underſtood, 
why they are more frequent at the beginning; it 
therefore remains for us to explain why they are more 
frequent towards the end than in the middle. 

The fœtus generally comes into the world at the 
tenth revolution. When it is born at the eighth or 
ninth, it yet lives, and theſe deliveries are not looked 
upon as miſcarriages, becauſe the child, although not 
ſo perfectly formed, is ſtill ſufficiently fo for the pur- 

ſe of life; it has been even pretended, that ex- 
amples have been ſeen of children born at the ſeventh 
and even at the fixth reſolution, that is to ſay, at 
five or ſix months, which have lived. There is, 
therefore, only a difference between a delivery and 
a miſcarriage, relatively to the life of the new born; 
and by conſidering the matter generally, the number 
of . of the firſt, ſecond, and third months, 
is very conſiderable for the reaſons we have given; 
and the number of deliveries of the ſeventh 
and eighth months, is alſo very great, in compariſon 


of 
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with that of the miſcarriages of the fourth, fifth, and 
{ixth months, becauſe that in this middle period, the 
buſineſs of generation has received more ſolidity and- 
ſtrength ; that having reſiſted the action of the four 
frſt periodical revolutions, a much more violent force 
than the preceding is required to deftroy it ; ths 
ſame reaſcn ſubſiſts for the fifth and fixth months, and 
even with advantages, for the bufineſs of generation 
is ſtill more ſolid at five months than at four, and at 
fix months than at five; but when it is arrived at this 
term, the foetus, which till then is weak, and can act 
only feebly by its own ſtrength, begins to come 
ſtrong, and agitate with great vigour ; and at the 
eighth period, and when the matrix feels the action 
and the foetus likewiſe, it makes efforts, which, uniting 
with thoſe of its mother, facilitates its excluſion; an 
it may come into the world after the ſeventh month, 
every time when it is more adyanced or vigorous at 
that age than others, and indeed it will happen fo. On 
the contrary, when it comes into the world only 
through the weakneſs of the matrix, which could not 
reſiſt the ſtroke of the blood, in this eighth revolution, 
the delivety would be regarded as a miſcarriage, and 
the child would not live; but theſe cafes are ver 
rare, for if the foetus has reſiſted the ſeven firſt re- 
volutions ; theſe are only particular accidents, which 
can make it not refiſt the eighth, by ſuppoſing that it 
has not acquired more ſtrength and vigour than it 
commonly has in that time. The fœtus's which have 
acquired this ſame degree of great ſtrength and 
vigour only a little later, will come into the world at 
the ninth period ; and thoſe which will require nine 
months to have this ſame ſtrength, will come at the 
tenth period, which is the moſt common and general 
term; but when the foetus has not acquired in this 
term of nine months this degree of perfection, it ma 
remain till the eleventh, and even till the twelft 
period; that is to ſay, will not be born till the 
| | | tenth. 
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tenth or eleventh month, as we have many exam- 


ples. ot 


This opinion, that it is the menſtrua which is the 


occaſional cauſe of delivery at different times, may 


be confirmed by many other reaſons, which I am 
going to explain. The females of every animal, 
which have not the menſtrua, bring forth always at 
nearly the ſame term, and there is but a very {light 
variation in the duration of their geſtation ; we may, 


therefore, ſuppoſe, that this variation, which is fo 


great in women, comes from the action of the blood, 
which cauſes itſelf to be full at every period. 

We have obſerved, that the placenta adheres to 
the matrix only by nipples ; that there is no blood, 
neither in theſe nipples, nor in the vacuities they are 
niched into; that when they are feparated, (which 
is eaſily done) a milky liquor only iffues from them. 
Now, how happens it that delivery is always accom- 
panied with an hemorrage, which is even ve 
conſiderable ? at firſt pure blood, afterwards blood 
mixed with ſeroſities, &c. This blood does not pro- 
ceed from the ſeparation of the placenta; the nipples 
are drawn out without any effuſion of blood, ſince it 
does not contain any. Delivery, which entirely 
conſiſts of this ſeparation, muſt not therefore produce 
blood; cannot we, therefore, ſuppoſe that it is the 
action of the blood which cauſes delivery? and this 
blood is the menſtrual which forces the veſſels as ſoon 
as the matrix is emptied, and which begins to flow 
immediately after delivery, as it did before con- 


* X 


t is known, that in the firſt months of a woman's 
pregnancy, what contains the feed of gene- 
ration, is not at all adherent to the matrix. By the 
experiments of De Graaf, it has been ſeen, that by 
blowing on the little ball, we can make it move; the. 
adherence is never very ftrong in the matrix of 
women, and the placenta with difficulty adheres to 

the 
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the internal membrane of the viſcera at ſirſt: it is 
there only contiguous, joined by a mucilaginous 
matter which has almoſt no adheſion: from hence, 
why does it not occur, that in miſcarriages of the 
firſt and ſecond month, this ball; which does nat 
adhere to any one thing, does nat, nevertheleis, 
quit without a great.cftuſion of blood? It is cer- 
tainly not the ball quitting the matrix, which cauſes 
this effuſion, fince it does not adhere to it at all: 
but it is, on the contrary, the action of this blood 
which cauſes the ball to quit the matrix; and muſt 
we not think this blood to be mevſtrual, which, by 
forcing the canal by which it had been accuſtomed 
to pals before conception, deſtroys the production by 
re-taking its common road. 125 

The pains of child - bearing are principally acca- 
fioned by this action of the blood; for we know 
that they are as violent in the miſcarriages of two 
or three months, as in common deliveries; and 
there are many women, who have, without conceiv - 
ing, very ſmart pams when the periodical emanation 
is on the point of appearing ;: and theſe pains are of 
the ſame kind as thoſe of anſcarriages, or of deli- 
very: from hence, muſt it not be ſuppoſed, that 
they proceed from the ſame cauſe ? 

It appears, therefore, that the periodical revolu- 
tion of the menftrual blood may have great influence 
on delivery; and that it is the cauſe of the variation 
of the times of delivery in women, ſo much the mare 
as every other female, who is not ſubject to the pe- 
riodical evacuation, bring forth always at the ſame 
time: but it alſo appears, that this revolution, occa- 
ſioned by the action of the menſtrual blood, is not 
the ſole cauſe of delivery; and that the action of the 
foetus itſelf contributes to it, ſince fœtus's have beep 
ſcen which have found thew way from the mather 
even after her death, which neceſſarily ſuppoſes an 
action proper and particular in atfelf, by which it 

muſt 
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muſt always facilitate its excluſion, and even per- 
ceive it entirely in certain caſes. Wa | 
The feetus of animals, ſuch as cows, ſheep, &c. 
have but one term for growth : the term of their 
ſtay in the belly of their mother is always the ſame, 
and the delivery is not attended with an hæmorrage. 
Muſt we not conclude, that the blood, voided by 
women after delivery, is the menſtrual blood; and 
that if the human foetus is born at ſuch different 
terms, it can only be by the actions of this blood 
on the matrix at every periodical revolution? It is 
natural to imagine, that if the females of viviparous 
animals had menſtrua like women, their deliveries 
would be followed with an effuſion of blood, and that 
they would happen at different terms. The fœtus's 
of animals come into the world cloathed with their 
coverings; and it ſeldom happens, that the waters 
flow, and that the membranes which contains them, 
tears in the delivery; whereas, it is very rare to ſee 
the bag iſſue thus entirely in the delivery of women. 
This ſeems to prove, that the human foetus makes 
more efforts than the reſt to quit its priſon, or that 
the female matrix does not ſo naturally incline to the 
paſſage of the foetus, as that of animals; for it is 
the foetus which tears its membranes by the effort it 
makes to quit the matrix, and this tearing happens 
only becauſe of the great reſiſtance the orifice of 
this viſcera makes betore it is ſufficiently dilated for 
the child to pals. | | 
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| LL animals feed on vegetables or other ani- 

mals,” which feed themtelves on vegetables. 
There is, therefore, one common matter to both, 
which ſerves for the nutrition and expanſion, or un- 


folding of every thing which lives or nn 
| is 
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This matter cannot perform them but by aſſimilating 
itſelf to each part of the body of the animal, or ve- 
getable, and by intimately penetrating the form of 
theſe parts, which I have called the internal mould. 
When this nutritive matter is more abundant than 
is neceſſary to nouriſh and develope the animal, or 
vegetable, it is ſent back from every part of the 
body into one, or more reſervoirs, in the form of a li- 
quor : this liquor contains all the molecules analo- 
gous to the body of the animal ; and, conſequently, 
all that is neceſſary for the re- production of a youn 
being entirely reſembling the firſt. Commonly this 
nutritive matter does not become ſuperabundant in 
moſt kinds of animals, till the body has received the 
greateſt part of its growth; and it is for this reaſon, 
that animals are only in a ſtate of engendering at 
that particular time. : 

When this nutritive and re- productive matter, 
which is univerſally ſpread abroad, has paſſed by the 
internal mould of the animal or vegetable, and it 
finds an agreeable matrix, it produces an animal, or 
vegetable, of the ſame kind; but when it does not 
meet with an agrecable matrix, it produces orga- 
nized beings different from animals and vegetables, 
as the moving and vegetating bodies ſeen in the ſe- 
minal liquor of animals, in the infuſion of the germ 
of plants, &c. | 

This productive matter is compoſed of organical 
particles always active, the motion and action of 
which are fixed by the inanimate parts of matter in 
general, and particularly by the oily and ſaline par- 
ticles : but as ſoon as we diſengage them from this 
foreign matter, they retake their action and pro- 

duce different kinds of vegetations and other ani- 
mated beings which move progreſſively. 

By the nucroſcope, the effects of this productive 
matter may be perceived, in the ſeminal liquors of 
animals of both ſexes. The ſeed of female vivipa- 
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Tous animals is filtered through the glandulous body 
which grows upon their teſticles, and theſe glandu- 
lous bodies contain a ſufficient quantity of this ſeed 
in their internal cavity. The, oviparous females, 
have, as well as the viviparous, a ſeminal liquor; 
and this ſeminal liquor of oviparous females is ſtill 
mote active than the viviparous, as I ſhall explain 
in future in my Hiſtory of Birds. This ſeed 2 the 
female is, in general, like that of the male, when 
they are both in the natural ſtate: they decompoſe 
after the ſame manner, and contain fimilar organical 
bodies, and they alike offer the ſame phenomena. 
All animal or vegetable ſubſtances include a great 
quantity of this organical and productive matter: 
to perceive it, we need only ſeparate the inanimate 
parts in which the active particles of this matter are 
engaged. This is done by infufing theſe animals or 
vegetables in water: the ſalts will diſſolve, the oils 
ſeparate, and the organical parts will ſhew them- 
ſelves by putting themſelves in motion: they are in 
greater abundance in the ſeminal liquors, than in 
any other animal ſubſtances, or, rather, they are in 
their ſtate of expanſion, or unfolding ; whereas, in 
the fleſh they are engaged and retained by the ina- 
nimate parts, and we muſt ſeparate them by infuſion 
to ſee them. In the beginning of this infuſion, 
when the fleſh is but lightly diſſolved, this organical 
matter is ſeen- under the form of moving . 
which are almoſt as large as thoſe of the ſeminal li- 
quors: but, in proportion as the decompoſition 
augments, theſe organical parts diminiſh in fize, and 
increaſe in motion; and when the fleſh is entirely de- 
compoſed, or corrupted, by a long infuſion in wa- 
ter, theſe ſame parts are exceedingly minute, and 
in a motion of iaknite rapidity. It is then that this 
matter may become a poiſon, like that of the tooth 
of a viper, wherein Mr. Mead has ſeen an infinity of 
ſmall pointed bodies, which he took for ſalts, and 


which 
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which only ſet. theſe ſame organical parts in a very, 
great activity. The pus which ulues: from wounds 
abounds with little inſects, and it may very naturally oc- 
cur, that the pus takes ſuch a degree of corruption, as to 
become one of the moſt ſubtle poiſons ; for every time 
that this active matter ſhall be exalted to a certain 
point, which may, be known by the rapidity and 
minuteneſs of the moving bodies it contains, it will 
become a kind of poiſon. It muſt be the ſame like- 
wiſe with the poiſon of vegetables: the ſame matter, 
which ſerves to feed us when it is in its natural ſtate, 
muſt deſtroy us when it is corrupted. We fee. by 
the compatiſon of good barley, or ſpurred barley, 
that it throws the limbs of animals and men into a 
gangreen who chuſe to feed on it. We ſee, by the 
compariſon of the matter which adheres to our teeth, 
which is the reſidue of the food which is not cor- 
rupted, and of that of the tooth of a viper, or mad 


dog, which is only this matter too much exalted 
and corrupted to the laſt degree. 


When this organical and productive matter is 
found collected in a great quantity in ſome parts of 
the animal, where it is obliged to ſtay, it forms 
there living beings which have been ever regarded as 
animals: the tænia, aſcarides, all the worms found 
in the veins, liver, &c. all thoſe drawn from 
wounds, moſt of thoſe found in corrupted fleth, and 
pus, have no other origin: the eels in wheat flower, 
vinegar, and all the pretended microſcopical animals 
are only different forms which this active matter takes 
of itſelf, according to circumſtances, and which only 
tends to organization. 

In allanimal and vegetable ſubſtances decompoſed 
by infufion, this productive matter manifeſts itſelf 
immediately under the form of a vegetation. Fila- 
ments are ſeen to form, which grow and extend like 
a plant which vegerates. Afterwards the extremi- 
ties and the knots of theſe vegetations ſwell, and 
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1 


grow hollow, to give paſſage to a multitude of bo- 
ies in motion which appear to be animals; ſo that 
it ſeems as if all nature began by a motion of vegeta- 
tion. It is ſeen by theſe microſcopical productions: 
it is ſeen likewiſe by the expanſion or unfolding of 
the animal ; for the fœtus at firſt only vegetates. 

Sound and wholeſome matters proper 657 our food, 
do not furniſh us with moving molecules till after a 
conſiderable time. Several days infuſion in water 
is required for freſh meat, ſeed, kernels, &c. to 
offer to our fight any moving bodies : but the more 
matters are corrupted, decompoſed, or exalted, the 
more ſuddenly theſe moving bodies manifeſt them- 
felves : they are all developed in ſeminal liquors ; 
but a few hours infuſion is required to fee them in 
pus, ſpurred barley, honey, &c. It is the ſame 
with drugs, water wherein they have been infuſed 
abound with inſects in a very ſhort time. 

There exiſts, therefore, an organical matter, uni- 
verſally diffuſed in all animal and vegetable ſub- 
ſtances, which alike ſerves for their nutrition, their 
unfolding, and their re- production. Nutrition is 
performed by the intimate penetration of this mat- 
ter in all parts of the animal or vegetable body. Ex- 
panſion, or unfolding, is only a kind of more ex- 
tended nutrition, which is made and performed as 
much as the parts have ſufficient ductility to ſwell 
and extend; and re- production is made only by the 
ſame matter becoming more ſuperabundant in the body 
of the animal or vegetable: each part of the body 
of one or the other returns the organical molecules 
which they cannot admit. Theſe molecules are ab- 
ſolutely analogous to each part from which they are 
ſent back, ſince they were deſtined to nouriſh this 
part: from hence, when all the molecules fent 
back from all bodies colle& together, they muſt 
form a body ſimilar to the firſt, ſince each molecule 
is like the part from which it was ſent : thus it is, 


tat 
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that re-production is made in all kinds of trees, 
plants, polypus's, pucerons, &c. where the indivi- 
dual alone re- produces its like; and it is alſo the 
firſt mode which Nature uſes for the re- production 
of animals which have need of the communication 
of another individual to re- produce; for the ſeminal 
liquors of both ſexes contain all the neceſſary mole- 
cules for re- production; but ſomething more is re- 
quired for this re- production to be effectually made, 
which is the mixture of theſe two liquors in ſome 
place ſuitable to the expanſion which muſt reſult 
therefrom, which place is the matrix of the female. 

There are, therefore, no pre-exiſting germs, no 
germs contained one in the other, ad infinitum ; but 
there is an organical matter perpetually active, and 
always ready to mold, aſſimilate, and produce be- 
ings fimilar to thoſe which received it. Animals and 
vegetables, therefore, can never be extinct of them- 
ſelves ſo long as there ſubſiſts individuals, the ſpe- 
cies will ever be new; it is as much fo this day as it 
was fo three thouſand years ago. All will ſubſiſt of 
themſelves ſo long as they ſhall remain unannitulated 
by the will of the Almighty Creator, 
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On LIGHT, HEAT, and FIRE. 
1 powers of Nature that are known to us, 


may be reduced to two primitive forces, 
that which cauſes weight, and that which produces 
heat. To them impulſion is ſubordinate; it de- 
pends on the firſt for its particular effects, and to the 
ſecond for its general one. As impulſion cannot ex- 
ercife itſelf but by the means of a ſpring, and the 
| ſpring only acts by virtue of the force which ap- 
proaches the remote parts, it is clear, that impul- 
tion, in order to perform its power, has need of the 
concurrence of attraction : for if matter ceaſed to at- 
tract; if bodies loſt their coherence, would not 
every ſpring be deſtroyed, every communication of 
motion intercepted, and every impulſion void? ſince 
motion does not communicate, nor can it tranſmit 
itſelf from one body to another but by elaſticity ; 
that, in ſhort, it is demonſtrable, that a body per- 
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fectly hard, i. e. abſolutely inflexible, would, at 
the ſame time, be almoſt immoveable, and entirely 
incapable of — the action of another body. 
Attraction being, in fact, general and permanent, 
the impulſion, which in moſt bodies is partieular, 
and is neither conſtant nor permanent, depends, 
therefore, on it as a particular effect; for, on the 
contrary, if all impulſion was deſtroyed, attraction 
would not ſubſiſt nor act leſs; and while the one 
ceaſed, the other would be not only unexerciſed, but 
even without exiſtence: it is, therefore, this eſſen - 
tial difference which makes impulſion Aube age 
attraction in all inanimate and purely paſſive matter. 

But this impulſion, which cannot exerciſe nor 
tranſmit itſelf into inanimate bodies but by means of 
a ſpring; that is to ſays the aid of attraction, de- 
pends ſtill more immediately, and more generally, 
on the power which produces heat; for it is princi- 
pally by the means of heat, that impulſion pene- 
trates organized bodies; it is by heat that they are 
formed, grow, and develope. We may refer to at- 
traction alone all the effects of inanimate matter; 
and to this power of attraction, joined to that of heat, 
every phenomena of live matter. e 

By live matter J underſtand, not only every thing 
that lives, or vegetates, but alſo every living organi- 
cal molecule, diſperſed and diffuſed in the waſte or 
remains of organized bodies. I comprehend alſo in 
live matter, light, heat, and fire; in a word, all. 
matter which appears to us to be active in itſelf, 
No this live matter always tends from the center 
to the circumference, whereas brute or inanimate 
matter tends from the circumference to the center. 
It is an expanſive power which animates the live 
matter, and is an attractive force to which the inani- 
mate matter is obedient. Although the directions 
of theſe two powers are diametrically oppofite, the 
action of each is not the leſs exerciſed : they balance 
themſelves without ever being deſtroyed ; and from 


the 
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the combination of theſe two powers alike active, all 
the phznomena of the male. relults... i... | 
But it may be ſaid, you reduce all the powers 
of Nature to two forces; the one attractive, the other 

expanſive, without giving the cauſe of either the one 
or the other, and you ſubordinate toboth, impulſion, 
which is the only force whoſe cauſe is known to 
us, and demonſtrated to our ſenſes, is it notthereforea- 
bandoning a clear idea, and ſubſtituting in its place 
two obſcure hypotheſis's ? | , 
To this anſwer, that knowing nothing except by 
compariſon, we fhall never have an idea of what a ge- 
neral effect will produce, becauſe this effect belong- 
ing to every mige we cannot from thence compare 
it to nothing. To aſk what is the cauſe of attractive 
forces, is to exact of us to give the reaſon why all 
matter attracts, now 1s it not ſufficient to know that 
all matter really does attract, and is it not eaſy to 
conceive, that this effect being general, we have no 
mode to compare it, and Cty no hope of 
ever knowing the cauſe or reaſon ? If, on the con- 
trary, the effect was particular, like that of the at- 
traction of the loadſtone and ſteel, we might hope to 
diſcover the cauſe, becauſe it might be compared to 
other particular effects, or bring it back to the ge- 
neral one, Thoſe who require the reaſon of a gene- 
ral effect, know neither the extent of Nature, nor 
the limits of human underffanding ; to aſk why mat- 
fer is extended, heavy and impenetrable, are ill- con- 


c:ived propoſitions, to which we muſt not give any 


anſwer, it is the ſame with reſpect to every particu- 
lar property, when it is effential to the ſubject, to 
aſk, for example, why red is red, would be a pue- 
rite interrogation, to which no anſwer muſt be made. 
The philoſopher becomes a child when he aſks ſuch 
queſtions, and as much as we can pardon them, 
from the unreflected curioſity of the latter, ſo much. 
the firſt muſt reje& them, and exclude them from his 
ideas. 
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Since then the force of attraction and expanſion 
are two general effects, the cauſes thereof muſt not 
be aſked, 1t ſuffices that they are general, real, and 
fixed, for us to receive them for cauſes of particu- 
lar effects; and impulſion is one of theſe effects, which 
we mult not look upon as a general cauſe, known and 
demonſtrated by our ſenſes, fince we have proved 
that this force of impulſion cannot exiſt nor act but 
by the means of attraction, which does not fall under 
our ſenſes, Nothing is more evident, nay. certain, 
than the communication of motion by impulſion; 
it is ſufficient for one body to ſtrike another to 
produce this effect. But even in this ſenſe, is not 
the cauſe of attraction more evident and much more 
general, ſince it ſuffices to let a body fall and receive 
motion without any ſtroke ? Motion, in all caſes, 
therefore belongs ſtill more to attraction than im- 
pulſion. 
This firſt reduction being made, it might be per- 
haps poſhble to make a ſecand, and to bring back 
the power even of expanſion to that of attraction, 
inſomuch that all the forces of matter would de- 
pend on one ſole primitive force: at leaſt this ap- 
pears worthy of the ſublime ſimplicity of the plan 
on which Nature works. Now cannot we conceive 
that this attraction changes into repulſion, every time 
that bodies approach near enough to rub together, 
or ſtrike one againſt the other. Impenetrability, 
which we muſt not regard as a force, but as an eſ- 
fential refiſtance to matter, not permitting that two 
bodies occupying the fame place, what muſt hap- 
pen when two molecules, which attract ſo much the 
more powerfully as they approach nearer each other, 
allon a ſudden ftrike againſt cach other? This invin- 
cible refiſtance of impenetrability, docs it not then 
become an active or rather a re- active force, which 
in the contact, drives the bodies with ſo much the 
more velocity, as they had acquired at the 3 
when 
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when they touched ? and from hence the expanſive 
force will not be a particular force oppoſed to the 
attractive one, but an effect derived therefrom, and 
which manifeſts itſelf every time that bodies rub' or 
ſtrike one againſt another, | 

I own, that we muſt ſuppoſe in every molecule 
of matter, in each atom whatever, a perfect ſpring, 
to have a clear conception how this change of at- 
traction into repulſion, is performed. But even this 
is ſufficiently indicated by facts: the more matter. 
is attenuated, the more it takes a ſpring. Earth 
and water, which are the moſt groſs . aggregates, 
have a leſs ſpring than air; and fire, which is the. 
moſt ſubtle of all the elements, 13 alſo, that which has 
the moſt expanſive force. The ſmalleſt molecules of 
matter, the ſmalleſt atoms which we know are thoſe 
of light, and we know they are perfectly elaſtic, 
ſince the angle under which the light is reflected is 
always equal te that under which it comes. We 
can therefore infer, that all the conſtitutive parts of 
matter in general, are a perfect ſpring ; and that 
this ſpring produces all the effects of the expanſive” 
force, every time that the bodies ſtrike, by meeting 
in oppoſite directions. 

Experience ſeems perfectly to agree with theſe 
ideas : we know of no other means of producing 
fire, but by ſtriking or rubbing bodies together: for 
the fire which is produced by uniting the rays of 
light, or by application of fire already produced to 
combuſtible ſubſtances, has it not nevertheleſs the 
ſame origin, ſince by ſuppoſing man without any 
burning glaſſes, and without actual fire: he will have 


no other means of producing it but by rubbing or 


ſtriking ſolid bodies one againſt the other.“ 


*The fire which ſometimes the fermentation of herbs heaped toge- 
ther, and that which manifeſts ſelf in efferveſcences, are exceptions that 
can be oppoſed to me, ſince this production of fire by fermentation 


and efferveſcence depends, like all the reſt, from the ad ion of the ſhock , 


of the parts of matter, one ag uuſt che other, 
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Expanſive force therefore in reality might be only 
the re- action of the attractive, a re- action which o- 
perates every time that the primitive, molecules of: 
matter, always attracted one by the other, happen 
immediately to touch: for from hence it is neceſſary, 
that they are re-pelled with as much velocity as 
they had acquired in a contrary direction, at the 
moment of contact + and when theſe molecules 
are abſolutely free from all coherence, and only o- 
bey the motion alone produced by their attraction, 


Þ+ It is certain, it may be ſaid, that the molecules return back after 
the contact, becauſe their velocity at this point, and which is rendered 
them by their ſpring, is the ſum of the velocities acquired in all the 
preceeding moments, by the continual effect of attraction; and conſe- 

gently mult be carried on by the inſtantaneous efforts of the attraction, in 
the ſole moment of contact. But will it not be continually retarded 
and at length deftroyed ; and when it ſhall have an equilibrum there 
between the ſum of the efforts of attraRion after the contact? As this 
queſtion might produce doubts, or let ſome clouds on this object, which 
is difficult 10 Jay hold of itſelf, I will endeavour to fatisfy them, in 
explaining it more clearly. I ſuppoſe two molecules, or to render the 
image more ſenſible, two large maſſes of matter, ſuch as the Moon and 
the Earth, both endowed with a perfect ſpring in every internal part, 
what will happen to theſe two iſolated preſſes if every other matter, if 
all their progreffive motion was all at once ſtopped, and that there 
remained to each of them only their torce of reciprocal attraQtion ? It 
1s clear that in this ſuppoſition, the moon and the earth will precipitate 
one towards the other, with a velocity which will augment every mo- 
ment, in the ſame re action as the ſquare of their diftance will dimi— 
niſh. The acquired velocities will be theretore immenſe at the point 
of contact; where, at the moment ef their ſtroke, and from hence 
the two bodies that we have ſuppoſed to a perfect ſpring, and fite 
from all impediments ; that is to ſay, entirely ifolated, will each re- 
turn back, and will remove one from the other in an oppokte diec- 
tion, and with the ſame velocity that they bad acquired at the point of 
contact. A velocity which aliho continually diminiſhed by their 
reciprocal attract, yet will not ceaſe bringing them immediately to the 
ſame place where they ſet out from ; becaule the retardation ef motion 
is here in an inverted order from that of acceleration, and the velo- 
city acquired at the ſtroke being immenſe, the efforts of attraction 
will not be reduced to a cypher only at a diſtance where the ſquare 
will be equally immenſe : ipſomuch that if the contact was abſolute,” 
and the diſtance of the two bodies which firike, was abſolutely void, 
they would remove to an infinite diflance from each other; and this ig 
nearly what we fee happen to light and fire, in the moment of the 
inflammation of the combuſtible matters for even in the very inſtant, 
they dart their light to a very great diſtance, altho the particles Which 
are converted into light, were before very nigh each other, 


as 
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this acquired philoſophy is immenſe in the point 
of contract. Heat, light and fire, which are the 
greateſt effects of ne force, will be produced 
every time that bodies ſhall be artificially or natu- 
raliy divided into very minute parts. and ſhall meet 
in oppoſite directions, and the heat will be ſo much 
the more ſenfible ; the light as much more bright; 
the fire as much more violent as the molecules will 
be precipitated one Ro the other with more ve- 
locity by their force of mutual attraction. 

From the above, it muſt be concluded, that all 
matter may become light, heat, and fire; that it 
ſuffices : for the molecules of any fubſtance whatever 
being found in a free ſtate, that is to ſay, in a ſtate 
of diviſion ſufficient, and of ſeparation, ſuch as they 
may obey, without any obftacle to all the force which 
attracts them one towards the other; for as ſoon as 
they ſhall meet together, they will ſtrike one againſt 
the other, and will recede with as much velocity as 
they had acquired at the moment of their contact, 
which muft be looked upon as a real ftroke ; ſince 
two molecules, which mutually attract, cannot meet 
but in a contrary direCtion ; thus light, heat, and 
fire, are not particular, or different matters from 


every other matter: it is always only the fame, 
matter which has not undergone any other alteration - 


and modification than a great divifion of the parts, 


and a direction of contrary motion, by the effect of 
the ſtroke and the re- action. 


What evidently enough proves, that this matter 
of fire and light, is not a ſubſtance different from all 
other matter, and that it preſerves all the eſſential 
qualities, and even molt of the attributes of com- 
mon matter, firſt, light, although compoſed of par- 


© 


ticles almoſt infinitely minute, is, nevertheleſs, (till. 
divifible, fince with the priſm we ſeparate the rays, 


one from another; or, to ſpeak more clearly, the 
different coloured atoms. Secondly, light, although, 
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in appearance, endowed with a quite oppoſite qua- 


ity to that of weight, that is to ſay, with a volatili- 


ty, which we might think effential to them, is, ne- 
vertheleſs, heavy like all other matter, ſince it bends 
every time it paſſes near other bodies, and finds it- 
ſelf inclined to their ' ſphere of attraction. I muſt 
even ſay, that it is very heavy, relatively to its vo- 
lume which is of an extreme minuteneſs, ſince the 
immenſe velocity with which light moves in a direct 
line, does not prevent it from feeling ſufficient at- 
traction near other bodies, for its direction to inchne 
and change in a very ſenſible manner to our eyes. 
Thirdly, the ſubſtance of light is not more ſimple 
than all other matter, fince it is compoſed of parts 


of unequal weight; that the red ray is much heavier 


than the blue; and that, between theſe two ex- 
tremes, an infinity of intermediate rays, which ap-. 
proach more or leſs the weight of the red ray, or the 
lightneſs of the blue. All theſe conſequences are 
neceſſarily derived from the phænomena of the in- 
flexion of light, and of its refraction, which, in rea- 
lity, is only an inflexion which operates when light 
paſſes acroſs tranſparent bodies. Feurthly, it may 
be demonſtrated, that light is maſſive, and that it 
acts, in ſome caſes, as all other bodies act; for, in- 
dependently of its ordinary effect, which is to ſhine 
before our eyes, and of its own action, always accom- 
panied with eclat, and often with heat, it acts by its 
maſs when it is condenſed by uniting, and it acts to 
the point of putting in motion heavy bodies placed 
in the focus of a good burning glaſs : it turns a nee- 
dle on a pivot placed in its focus: it puſhes, diſ- 
Places, and drives off leaves of gold or ſilver pre- 
ſented to it before it melts them, and even before it 
ſenſibly heats them. This action, produced by its 
maſs, is the firſt, and precedes that of heat: it ope- 
rates between the condenſed light and the leaves of 
metal, in the ſame manner as it operates between 
two 
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two other bodies which become contiguous, and, | 
conſequently, has ſtill this property in common 1 
with all other matter. Fifthly, at Jentgh, we ſhall 1 
be forced to agree, that light is a mixture, that is to | 
ſay, a compounded matter, like common matter, 
not only of more groſs and minute parts, more or | 
leſs heavy, or moveable, but alſo differently ſhaped. 
Whoever has reflected on the phænomena which | 
Newton calls, the acceſs of eaſy reflection, and of eaſy 
tranſmiſfion of light ; and on the effects of double re- 
fraction of rock chryſtal, and of fpath, called Ice- 
land Chryſtal, cannot avoid perceiving, that the 
atoms of light have many fides, many different ſur- 
faces, which, according as they preſent themſelves, 
conſtantly produce different effects.“ 1 
Here is, then, more than is neceſſary to demon- 
ſtrate, that light is not a particular nor different 
matter from the common matter; that its eſſence 
and its eſſential properties are the ſame; that, in 
ſhort, it only differs from it, but becauſe it has un- 
dergone in the point of contact the repulſion from 
whence its volatility proceeds: and in the ſame 
manner as the effect of the force of attraction ex- 
tends, ad infinitum, always decreafing as the ſpace 
augments, the effects of repulſion extends and de- 
creaſes the more, but in an inverted order; inſo- 
much, that we can apply to the expanſive force all 
what is known of the attractive force. Theſe are 
two inſtruments of the ſame for nature; or, rather, 
it is only the ſame inſtrument, as it manages in two 
oppoſite directions. 
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Each ray of light has two oppoſite ſides, originally endowed with 
a property from whence the exiraordinary refraction of chryſtal de- 
pends, and two other oppoſite fides which have not this property. 
Newton's Opticks, Queſtion xxvi.— Note, This property here ſpoken of 
can depend only on the extent or figure of each of the ſides of the rays, 
that is to ſay, on the atoms of light.— See this article in Newton. 
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All matter will become light; as ſoon as all co- 
erence being deſtroyed, it will find itſelf divided 
into molecules ſufficiently minute; and that theſe 
molecules, being at liberty, will be determined by 
their mutual attraction to ruſh one againſt the other. 
In the moment of the ſhock, the repulſive force will 
be exerciſed ; the molecules will fly in all directions 
with an .almoſt infinite volatility, which, neverthe- 
leſs, is not equal to their velocity acquired in the 
moment of contact: for the law of attraction being 
augmented as the ſpace diminiſhes, it is evident, 
that at the contact, the ſpace is always proportion- 
able till the ſquare of the diſtance becomes nil, and, 
conſequently, the velocity acquired by virtue of the 
attraction, muſt at this point become almoſt infinite: 
this velocity would be infinite even if the contact 
was immediate; and, conſequently, the diſtance be- 
tween the two bodies void: but, as we have. often 
repeated, there is nothing abſolute or perfect in Na- 
ture, and ſo, likewiſe, there is nothing abſolutely 
great, nothing abſolutely little, nothing entirely 
nil, and nothing truly infinite; and all what I have 
obſerved of the infinite minuteneſs of the atoms which 
conſtitute light, of their pore ſpring, of the nil 
diſtance in the moment of contact, muſt be under- 
ſtood only with reſtriction. - If this metaphyſical 
truth might be doubted, a phyſical demonſtration 
may be given without our digreſſing from our ſub- 
ject. The whole world knows, that light employs 
ſeven minutes and a half to come from the ſun to 
us: ſuppoſing, therefore, the ſun at thirty-ſix mil- 
lions of miles, light darts through this enormous 
diſtance in ſeven minutes and a half; or, what 
comes to the ſame amount (ſuppoſing its motion uni- 
form) eighty thouſand miles in one ſecond. This 
velocity, although prodigious, 1s yet very far from 
being infinite, fince it is determinable by numbers, 
It will even ceaſe to appear prodigious, when we 


reflect, 
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reflect, that Nature walks in the great as quick as 
in the fmall: for this we need only compute the 
celerity of the motion of the comets to their perihe- 
lia, or even that of the planets, which moves very 
rapidly, and we ſhall ſee, that the velocity of theſe 
immenſe mafles, although leſs, can, nevertheleſs, 
be <p pretty nearly with that of our atoms of 
light. | 

880 likewiſe, as all matter can be converted into 
light by the diviſion and expulſion of its parts exceſ- 
ſively divided, when they feel 'a ſhock one againſt 
another, We ſhall find, in the following ſheets, 
that all the elements are convertible; and if it has 
been doubted, whether light, which appears to be 
the moſt ſimple element, may be converted into a ſo- 
11d ſubſtance, it 1s becauſe, on one hand, we have not 
paid ſufficient attention to every phenomena; and, 
on the other, we were prejudiced, that being 
eſſentially volatile, it cannot ever become fixed. 
But have we not proved, that the fixity, and that 
the volatility, depends on the ſame attractive force 
in the firſt caſe, and becomes repulſive in the ſecond; 
and from thence are we led to think, that this 
change of matter fixed in light, and from light into 
matter, is one of the moſt frequent operations gf 
Nature ? 

After having ſhewu, that impulſion depends on 
attraction ; that the expanſive force, like the attrac- 
tive, becomes negative ; that light, and by a much 
ſtronger reaſon, heat and fire are only modes of the 
cominon exiſting matter : in one word, that there 
exiſts but one ſole force, and one ſole matter, ever 
ready to attract or repel, according to circumſtances. 
Let us ſeek how with this fingle ſpring, and this 
ſingle ſubject, Nature can vary her works, ad infini- 
tum. We ſhall uſe method in this enquiry, and. we 
ſhall preſent the reſults with greater clearneſs, 
by not comparing at firſt the more remote, 
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and the more oppoſite objects, as fire, water, earth, 
and air; and, on the contrary, by conducting our- 
ſelves by the ſame ſteps, the taine-gentle links that 
follows Nature in all her walks. Let us, thereforc, 
compare the neareſt objects, and endeavour to lay hold 
of the differences; that is to ſay, the particularities, and 
preſent them with a ſtill greater evidence than their 
generalities. In the point of general view, light, 
heat, and fire, only make one object; but in a parti- 
cular point of view, they are three diſtinct objects, 
three things, which, although reſembling in a great 
number of properties, nevertheleſs differ by a few 
other properties ſufficiently eſſential for us to look 
upon them as three different things, and we muſt 
compare them one by one. | W 
What are the common properties of light and 
fire? What are alſotheir different properties? Light, 
ſay they, and elementary fire, only compoſe one and 
the ſame thing, a ſingle ſubſtance: this may be; 
Lut as we have not yet a clear idea, of elementary 
fire, let us deſiſt from pronouncing on this firft 
point. Light and fire, fach as we are acquainted 
with; are not they two different things, two diſtinct 
ſubſtances differently compoſed ? Fire is, in fact, 
very often luminous, but ſometimes alſo fire exiſts 
without any appearance of light, Fire, whether 
luminous or obſcure, never exiſts without a great 
heat ; whereas, light often burns with a noiſe with- 
out the leaſt ſenſible heat. Light appears to be the 
work of Nature; fire is only the produce of the in- 
duſtry of man. Light ſubſiſts, as we may ſay, of 
itſelf, and is found diffuſed in the immenſe ſpace of 
the whole univerſe. Fire cannot ſubſiſt without 
food, and is only found in ſome parts of this ſpace 
where man preſerves it, and in ſome parts of the 
Profundity ot the earth, where it is alike found ſup- 
ported by ſuitable food. Light, in fact, when con- 
denſed and united by the art of man, may produce 


fire; 
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fire: but it is only as much as it lets fall on combuſti- 
ble matters. Light is therefore no more; and in 
this ſingle inſtance only, the principle of fire, and 
not the fire itſelf : even this principle is not imme- 
diate; it ſuppoſes an intermediate one, which is 
heat, which appears to appertain more than light 
to the eſſence of fire. Now, heat exiſts as —_ 
without light, as light exiſts without heat ; theſe 
two principles, therefore, might appear not to 
bind them neceſſarily together: their effects are not 
ſimultaneous and cotemporary ; ſince, in certain cir- 
cumſtances, we feel heat long before light appears; 
and that, in other circumſtances, we ſee light long 
before we feel any heat. 

From hence, is not heat a mode of being, a mo- 
dification of matter, which, in fac}, differs leſs than 
all the reſt from that of light, but which can be, 
nevertheleſs, confidered apart, and which muſt be 
ſtill more eafily conceived ? for the greater or lefler 
facility which we have to conceive the different ope- 
rations of Nature, depends on that which we have 
to apply our ſenſes to them. When an effect of 
Nature falls under both our ſenſes ; fight, and feel- 
ing, we think we have a full knowledge thereof : an 
effect which only affects one or the other of theſe 
two, will be more difficult for us to know ; and, in 
this caſe, the facility or difficulty of judging there- 
on, depends on the degree of ſuperiority found be- 
tween our ſenſes ; the light which we perceive only 
by the ſenſe of ſight (the moſt faulty and incom- 
plete of all the ſenſes) ſhould be as much known to 
us as the heat which ſtrikes our feeling, and, conſe- 
quently, the moſt certain of all our ſenſes. Never- 
theleſs, it muſt be owned, that with all this advan- 
tage, much fewer diſcoveries have been made on 
the nature of heat, than on that of light; whether 
man better catches what he ſegs, than what he feels; 
whether light preſents itſelf generally as a Ce 
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and different ſubſtance from all the reſt, has“ ap- 
8 worthy of a particular conſideration; whereas, 
eat, the effect of which is the moſt obſcure, and 
preſents itſelf as a leſs iſolated and leſs ſimple ob- 
ject, has not been regarded as a diſtinct ſubſtance, 

but as an attribute of light and fire. | 
When even this opinion, which makes heat a 
pars attribute, a fimple quality, ſhould be found to 
ave a foundation, it always would be uſeful to con- 
fider heat in itſelf, and by the effects which it pro- 
duces alone, that is to ſay, when it appears to us 
independent of light and fire. The firſt thing which 
ſtruck me, and appeared to me worthy of remark, 
is, that the ſeat of heat is quite different from that 
of light: this occupies and runs through the void 
ſpace of the univerſe, Heat, on the contrary, is 
tound generally diffuſed in all folid matter. The 
globe of the earth, and all matters of which it is 
compoſed, have a much more conſiderable degree 
of heat than could be imagined. Water has its de- 
gree of heat which it does not loſe but by changing 
its ſtate ; that is to ſay, by loſing its fluidity. The 
air has alſo heat, which we call its temperature, 
which varies much, but which is never entirely loſt, 
fince its ſpring ſubſiſts even in the greateſt cold. 
Fire has alſo its different degrees of heat, which ap- 
pears to depend leſs on its own nature, than on that 
of the aliments which feed it. Thus, all known 
matter is hot; and, from hence, heat is a much 

more general affection than that of light. 5 
Heat penetrates every body which is expoſed to ir, 
and that without any exception, while there are only 
tranſparent bodies which let the light paſs through, 
and which is ſtopped, and in part repelled, by every 
opaque body: heat, therefore, appears to act in a 
much more general and more palpable manner, than 
ligbt acts; ab 0 although the molecules of heat be 
exccively minute, ſince they penctrate the moſt 
| cot pact 
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compact bodies, it ſeems, however, to me demon- 
ſtrable, that they are much more groſs than thoſe of 
light; for we make heat with light, by collecting it 


in a great quantity : beſides, heat acting on the 


ſenſe of feeling, it is neceſſary, that its action be 
proportionate to the groflneſs of this ſenſe, as the 
delicateneſs of the organs of fight appears to be from 
the extreme fineneſs of the parts of light, they move 
with the greareſt velocity, act in the inſtant to im- 


menſe diſtances, whereas - thoſe of heat have but a 


ſlow progreſhve motion, which only extend to 
ſmall intervals of the bodies they emanate, | 

The principle of all heat ſeems to be the attritioa 
of bodies; all friction, that is to ſay, all motion, 
on the contrary, between ſolid matters, produces 
heat; and if this ſame effect does not happen to 
fluids, it is becauſe their parts do not touch cloſe 
enough to rub one againſt the other ; and that, ha- 
ving little adherence between them, their reſiſtance 
to the ſhock of other bodies is too weak for heat to 
be able to be produced or manifeſted to a ſenfible 
degree : but, in this caſe, we often ſee light pro- 
duced by an attrition of a fluid, without fecling any 
heat. All bodies, whether ſmall or large, heat as 
ſoon as they meet in a contrary direction: heat is, 
therefore, produced by the motion of all palpable 
matter, and of whatſoever bulk; whereas the pro- 
duction of light, which is alſo made by motion in a 
contrary direction, ſuppoſes alſo, the diviſion of 
matters into very minute parts ; and as this operation 
of Nature is the ſame, with reſpect to the produc- 
tion of heat and light, that it is the motion in a con- 
trary direction, the re- encounter of bodies, which 
produces both the one and the other, we muſt con- 
clude, that the atoms of light are ſolid of themſelves, 
and are hot in the moment of their birth. But we 
cannot alike aſcertain, that they preſerve their heat 
in the ſame degree as their light, nor that they ceaſe 
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from being hot before they ceaſe from being lumi- 
nous. Familiar experiments indicate, that the heat 
of the ſun's light augments by paſſing acroſs a plain 
of ice, although the quantity. of ice be diminiſhed 
confiderably by the reflexion which is made on the 
external ſurface of ice, and that even the matter of 
glaſs retains a certain quantity. Other experiments 
more deeply enquired into, ſeem to prove, that light 
augments heat in proportion as it traverſes a greater 
extent of our atmoſphere. | 

An able phyſician (M. de Sauſſure, citizen of 
Geneva) has communicated to me the reſult of the 
experiments which he has made among the moun- 
tains, on the different heat of the rays of the ſun, and 
| ſhall here relate his own expreſſions. ** I cauſed 
five rectangular bottles to be made in March, 
% 1767, of white Bohemain glaſs, each of which 
“ was cut half a cube parallel to its baſe : the firſt 
* was a foot broad by ſix feet high; the ſecond, 
ce ten inches by five, and ſo on to the fifth, which 
« was two by one. All theſe bottles were open at 
* bottom, and faſtened one in the other on a very 
« thick table of black pear-tree wood, to which 
„they were fixed. | I employed ſeven thermometers 
„to this experiment: the one ſuſpended in the air, 
“and perfectly iſolated by the fide of the boxes, 
% and at the ſame diſtance from the ſun: another 
$* placed on the external one near the middle; the 
&« following placed fo likewiſe on the ſecond bottle, 
5 and thus of the reſt, till the laſt, which is under 
«© the fifth bottle, and half ſunk in the wood of the 
„ table. 

It muſt be obſerved, that all theſe thermome- 


© ters are of mercury, and all, except the laſt, have 


* a naked ball, and are not covered as common 
e thermometers, in box, where the more or lets 
« aptitude to take off or preſerve the heat, cauſes 
ce the reſults of the experiments to vary. 
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All this being expoſed to the ſun in an open 
place, I found that the thermometer ſuſpended 
in free air aſcended leaſt of all: afterwards, that 
which is on the ſecond bottle, and ſo on of the 
reſt by obſerving, however, that the thermometer 
„ which was placed on the fifth bottle aſcends 
* higher than that which was under it, and half let 
* intothe wood : I have ſeen it aſcend to ſeventy 
of Reaumurs degrees (by placing the degree to 
© the congelation, and the 80 mo. degree to boiling 
* water) truits expoſed to this heat roaſted and ren- 
« dered their juice. | 
„ When all this preparation was expoſed to the 
fan from the morning till the evening, the greateſt 
heat commonly obſerved, was, between two and 
three o'clock in the afternoon ; and when it was 
taken from the rays of the fun, ir took many 
* hours before it cooled. 

T had this preparation carried on a mountain, 
about five hundred fathom above the place where 
e generally made the experiments, and I have 
6 found the cold cauſed by the elevation ated much 
«© more on the thermometers ſuſpended in the open 

air, than on thoſe which were incloſed in glaſs 

bottles, although I was careful of filling them 
* with the air even of the mountain, for to point 
ce out the falſe hypothefis of thoſe who imagine, that 
the cold of the mountains partakes more of the 
« purity of the air which is there reſpited.“ 
It is to be wiſhed, that M. de Sauffure, from 
whoſe ſagacity we may expect ſome excellent mat- 
ters, would ſtill purſue theſe experiments farther, 
and publiſh their reſults. 

It is known, that heat grows leſs, or cold be- 
comes greater, the higher we afcend on the moun- 
tains. It is true, that the heat which proceeds from 
the terreſtrial globe, muſt be ſenſibly leſs on thoſe 
advanced points, than it is on the plains ; but this 
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cauſe is not at all proportionable to the effect: the 
action of heat, which acts on the terreſtrial globe, 
not being able to diminiſh but by the ſquare of the 
diſtance, it does not appear but at the height of half 
a mile, which 1s only the three thouſandth part of 
the ſemi-diameter of the globe, whoſe center muſt 
be taken for the focus of heat. It does not appear, 
I fay, that this difference, which in this ſuppoſition 
is only a unit and nine millions, can produce a di- 
minution of heat, nearly as confiderable as that per- 
ceived by attaining that height; for the thermome- 
ter lowers there at all times of the year to the freez- 
ing point. Snow or ice alſo ſubſiſts on theſe great 
mountains nearly to this height at every ſeaſon : it 
is not, therefore, probable, that this great differ- 
ence of heat fimply proceeds from the Fifference of © 
the earth: we ſhould be fully convinced of it, if 
we confider, that at the height of the volcanos, 
where the earth is hotter than in any other part on 
the ſurface of the globe, the cold of the air is near- 

Iy the fame as in other mountains of the ſame height, 
It might be thought, therefore, that the atoms 
of light, although very hot at the moment of their 
exiſtence, and when they dart from the ſun cool 
much in ſeven hours and a half, the time they take 
in coming from the ſun to the carth. As nich as 
the duration of heat, or what comes to the ſame 
point, the time of bodies cooling being by reaſon of 
the diameter, it ſhould ſeem that a very momenta- 
neous time is ſufficient. to cool atoms almoſt as infi- 
nitely ſmall as light, and this would be the caſe if 
they were iſolated; but as they almoſt immediately 
fucceed each other, and are propagated in bundles 
ſo much the more confined as they are nearer the 
place of their origin, the heat loſt by each atom, 
falls on the neighbouring ones; and this reciprocal 
communication of heat, which evaporates from each 
atom, ſupports the general heat of light a longer 
J time, 
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time, and as its conſtant direction even in diverging 
rays, as their diſtance from each other increaſes ac- 
cording to the ſpace they run over, and, at the ſame 


time, the heat which flies from each atom, as a 


center diminiſhes alſo in the ſame ratio. It fol- 
lows, that the light of the ſolar rays decreaſing in an 
inverted ratio from the ſquate of the diſtance; that 
of their heat decreaſes in an inverted ratio of the 
ſquare of this ſame diſtance. 

Taking, therefore, the ſemi-diarheter, of the ſun 
for a unit, and ſuppoſing the action of light to be as 
ooo, to the diſtance of a ſemi-diameter of the 


ſurface of this planet, it will be no more than as == 


to the diſtance of thoſe two ſemi-diameters: as — 


to that of three ſemi-diameters, as — to the diſ- 


tance of four ſemi-diameters; and at length, in 
coming to us, who are thirty-ſix millions of miles 
diſtant from the ſun, that is to ſay, about two hun- 
dred and twenty-tour of its ſemi-diameters, the ac- 


. . . 1990 8 
tion of light will be no more than as 757577, that is to 


ſay, more than fifty thouſand times weaker than 
when it quitted the ſun; and the heat of each atom 
of light, being alſo ſuppoſed a thouſand at quitting 


|; 4 1000 1000 
the ſun, will be no more than as a 1 —, to 


the ſucceſhve diſtance of one, two, or three ſemi- 
diameters ; and in coming to us as ===, that is 
to ſay, more than 20500 millions weaker than when 
it quitted the fun. 

If even this dimitivtion of the heat of light ſhould 
not be admitted by reaſon of the ſquared ſquare of the 
diſtance to the ſun; although this eſtimation appeared 
to me well founded on a very clear reaſon, it will be 
always true, that heat, in its propagation, dimi- 
niſhes much more than light, at leaft, as much 
as the impreſſion they both make on our 

Vol. IV, 3L ſenſes. 


* 
—— 
* 
— I 
7 * 
} 
o 
of 
1 
1 
75 
U 
. 
Ll 
1 
* 
1 


8 


% 
— — 


— OE EO a AAR 
RR amo 


— 77 EC 


459, NATURAL HISTORY, 


ſenſes. If we excite a very ſtrong heat, if we kindle. 
a large fire in a little ſpace, we {hall feel it no farther 
than at a moderate diſtance, whereas, we ſee the 
light ata very great diſtance. It we bring our hands 
by degrees nearer and nearer a body exceſſively hot, 
we ſhall perceive, by the ſenſation alone, that the 
heat increaſes much more as the ſpace diminiſhes ; 
for we often warm ourſelves with pleaſure at a diſ- 
tance which differs only by a few inches from that 
which would burn-us. All appears, therefore, to 
indicate, that heat diminiſhes in a greater ratio than 
light, in proportion as both are removed from the 
focus from which they iſſued, | 

Thus, we may imagine, that the atoms of light 
are very cold when they come to the ſurface of our 


atmoſphere ; but by traverſing the great extent of 


this tranſparent maſs, they receive a new heat by 
friction. The infinite velocity by which the parti- 
cles of light graze thoſe of the air, muſt produce a 
heat ſo much the ſtronger as the friction is more 
multiplied : and it is, probably, for this reaſon, 
that the heat of the ſolar rays 1s found, by experi- 
ence, much ſtronger in the inferior parts of the at- 
moſphere, and that the coldneſs of the air appears 
to augment as conſiderably as we are elevated. Per- 
haps, likewiſe, as light receives heat only by uni- 
ting, a greater number of atoms of light 1s required 
to conſtitute a ſingle atom of heat, and that it is for 
this reaſon, that the feeble light of the moon, al- 


though in the atmoſphere, like that of the ſun, yet 


does not receive any ſ{enfible degree of heat. If, as 
Mr. Bouguer ſays, in his Optical Eſſay on the gra- 
dation of light, the intenfity of the light of the ſun 
to the ſurface of the earth is 300000 times ſtronger 
than that of the light of the moon, the latter, muſt 
be almoſt inſenſible, even by uniting it in the focus 
of the moſt powerful burning glaſſes, which cannot 
condenſe it more than one hundred times; ſubtrac- 


ting 
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ting the half of which for the loſs by reflexion, or 
refraction, there remains only a three hundredth 
part of intenſity to the focus of the glaſs. Now, 
there are thermometers ſufficiently accurate to indi- 
cate the degree of heat contained in a light three 
hundred times weaker than that of the ſun ; and can 
burning glaſſes be made powerful enough to con- 
denſe it farther ? 

Thus, we muſt not infer from all what I have 
ſaid, that light can exiſt without any heat, but only 
that the degrees of this heat are very different, ac- 
cording te different circumſtances, and always infen- 
fible when light is very weak, Heat, on the con- 
trary, ſeems to exiſt habitually, and even to cauſe 
itſelf to be felt ſtrongly without light; for it is com- 
monly only when it becomes exceſſive, that light 
accompanies it. But what ſtill places a very eſſential 
difference between theſe two modifications of mat- 
ter, is, that the heat which penetrates all bodies, 
does not appear to fix in any one, and only ſtops a 
ſhort time, whereas light incorporates and extin- 
guiſhes in all thoſe which do not reflect, or which 
do not permit it to paſs freely : heat bodies of all 
kinds to all degrees, all will loſe in a very ſhort time 
the acquired heat, all will return to the degree of 
general temperature, and will, conſequently, only 
be the ſame heat as they had before. If we receive, 
likewiſe, light in a larger or leffer quantity on black 
or white bodies, rude or poliſhed, it will eafily be 
perceived, that ſome admit it, and others repel it; 
and that, inſtead of being affected in an uniform 
manner as they are by heat, they are only ſo in a 
manner relative to their nature, colour, and poliſh, 
Black will abſorb more light than white, and the 
rough more than the ſmooth. This light once ah- 
ſorbed, remains fixed in the body which received it, 
nor again appears, nor quits it like heat: from 

- whence 
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| whence we muſt conclude, that the atoms of light 


may become conſtituent parts of bodies by uniting 
with the matter which compoſes them; whereas, 
heat not fixing at all, ſeems, on the contrary to pre- 
vent the union of every part of matter, and only 
acts to keep them ſeparate, | | 
Nevertheleſs, there are inſtances where heat re- 
mains fixed in bodies, and other inſtances where 
the light they have abſorbed re-appears, and goes 
out like heat. Diamonds and other ſtones which 
imbibe the heat of the ſun; opaque ſtones, like the 
bolognian, which by calcination receives the particles 
of fire, all natural phoſphorus's render back the 
ligbt they have abſorbed, and this reſtitution or de- 
perdition of light is made ſucceſſively, nearly as heat 
is made: and perhaps the ſame thing happens in 
opaque bodies, wholly or partly, Be it as it will, 
it appears, after all what has been ſaid, that we 
muſt perceive two kinds of heat, the one luminous, 
of which the ſun is the focus; the other obſcure, of 
which the grand reſervoir is the terreſtrial globe, 
Our body, as making part of the globe, participates 
of this ol-{cure heat; and it is for this reaſon, that, 
being obſcure of itſelf ; that is to ſay, it is till ob- 
ſcure to us, becauſe we do not perceive it by any 
one of our ſenſes, It is with reſpect to this heat of 
the globe, as with its motion, we are ſubject to it, 
and we participate thereof without feeling or doubt- 
ing of it: from hence it has happened, that phyſi- 
cians have at firſt carried all their views and inqui- 
ries on the heat of the ſun, without ſuſpecting that 
it makes but a very ſmall part of what we really feel; 
but having made inſtruments to diſcover the differ- 
ence of the immediate heat of the rays of the ſun in 
ſummer, to that of the ſame rays in winter, they 
have with aſtoniſhment found, that this ſolar heat is 


ſixty · üx times ſtronger in ſummer than in the winter 
of 
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of our climate, and that, notwithſtanding the ſtrong- 
eſt heat of our ſummer differs only a ſeventh from 
the ſtrongeſt cold of our winter ; from whence they 
have concluded, with reaſon, that, independent of 
the heat we receive from the ſun, there emanates 
another, even from this terreſtrial globe, which 1s 
much more conſiderable ; inſomuch, that it is at 
preſent demonſtrable, that this heat, which eſcapes 
from the bowels of the earth, is in our climate at 
leaſt twenty-nine times in ſummer, and four hun- 
dred times in winter, ſtronger than the heat which 
comes to us from the ſun : I ſay, atleaſt ; for with 
whatever exactneſs phyſicians, eſpecially M. de Mai- 
ran, have brought their enquiries to, and however 
preciſely their obſervations and calculations are 
made; I have found, by examining them, that 
the reſult might be carried ſtill farther, 

This ſtrong heat, which refides in the interior 
part of the globe, and which without ceaſing to ema- 
nate externally, muſt, like an element, enter into 
the combination of all the other elements. If the 
ſun.is the parent of Nature, the heat of the earth 
muſt be the mother, and both unite to produce, 
ſupport, and animate organized beings; and to 
work, aſſimilate, and compoſe inanimate ſubſtances. 
This internal heat of the globe, which tends always 
from the center to the circumference, and which are 
removed perpendicularly from the ſurface of the 
earth, is, according to my opinion, a great agent in 
nature, We can ſcarcely doubt, but it 1s the 
principal influence on the perpendicularity of the 
trunks of trees; on the phenomena of electricity, 
the principal cauſes of which is friction, or mo- 
tion, in a contrary direction; on the effects of mag- 
netiſm, &c, But, as I do not pretend to make a 
phyſical treatiſe here, I ſhall confine myſelf to the 
effects of this heat on the other elements. It is 
alone ſufficient, it 1s even much greater than is re- 


quiſite, 
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quiſite, to maintain the rarefaction of the air to the 


degree that we breathe in: it is more than ſufficient 
to keep water in its ſtate of fluidity ; for we have 
lowered the thermameters to 120 fathom depth, and 
drew them up again directly; we have found the 
temperature of the water was there nearly the ſame 
as in the like depth in the earth; that is to ſay, ten 
degrees two thirds, And as the hotteſt water al- 
ways aſcends to the ſurface, and that the ſalt pre- 
vents it from freezing, we muſt not be ſurprized, 
that the ſea in general does not freeze; and that freſh 
water freezes but to a certain thickneſs, the water at 
bottom always remaining liquid, even in the intenſeſt 
froſt, and that the upper parts are ten feet thick in 
ice. 5 
But of all the elements, the earth is that on which 


this internal heat has produced, and does produce, 


the greateſt effects. We cannot doubt, after the 
proofs I have given, that this heat has been original- 
ly much greater than it is at preſent: thus, we muſt 
refer to it, as to the firſt cauſe, all the ſublimations, 
precipitations, aggregations, and ſeparations ; in one 
word, all the motions which have been made, and ſtill 
continue to be made, every day in the internal part of 
the globe, and eſpecially in the external layer which 
we have penetrated, and the matter of which has 
been ſtirred by the agents of Nature, or by the hands 
of man: for, to one, or perhaps two miles depth, 
we can ſcarcely preſume, that there has been. con- 
verſions of matter, nor that any real alterations are 
made there, All the maſs of the globe having been 
melted, or liquified, by fire, the internal 1s only 
a concrete or diſcrete glaſs, whoſe fimple ſubſtance 
cannot receive any alteration by heat alone: there is, 
therefore, only an upper and ſuperficial layer, which, 
being expoſed to the action of the external cauſes, 
will have undergone all the modifications that theſe 


cauſes, united to that of the internal heat, will be 
able 
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able to produce by their combined action, that is to 
ſay, all the modifications, all the differences, and 
all the forms, in one word, of mineral ſubſtances. 

Fire, which at firſt fight appears to be only a com- 
pound of heat and light, might it not alſo be a mo- 
dification of the matter, which we ought to conſider 
apart, although it does not eſſentially differ from 
either, and ſtill leſs from both taken together? Fire 
never exiſts without heat, but it can exiſt without light. 
It will be ſeen by my experiments, that heat alone, 
deprived of all appearance of light, can produce the 
ſame effects as the moſt violent fire. It will alſo be 
ſeen, that light alone, when it is united, produces 
the ſame effects. It ſeems to carry a ſubſtance in 
itſelf which has no need of fuel. Fire, on the con- 
trary, cannot ſubſiſt but by abſorbing the air, and 
it becomes ſo much the more violent, as it abſorbs 
the more; whereas light, concentrated and received 
into a veſſel exhauſted of air, acts as fire in air; and 
that heat, confined and retained in a narrow ſpace, 
ſubſiſts and even augments with a very ſmall quan- 
tity of food. The moſt general difference between 
fire, heat, and light, appears, therefore, to conſiſt 
ly the quantity, and perhaps in the quality, of their 

ood. | 

Air is the firſt food of fire; the combuſtible mat- 
ters are only the ſecond. By the firſt food, I under- 
ſtand that which is always neceſſary, and without 
which it would not be able to make any uſe of the reſt. 
From the known experiments of all phyſicians, we 
demonſtrate, that a little ſpark of fire, ſuch as that 
of a bougie placed in a veſſel well cloſed, in a ſhort 
time abſorbs a great quantity of air, and extinguiſhes 
as ſoon as the quantity, or quality, of this food be- 
comes deficient. Other experiments, well known 
to chemiſts, prove, that the moſt, combuſtible mat- 
ters, ſuch as chemical, do nat conſume in veſſels 
well cloled, although expoſed to the action of the 


. greateſt 
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reateſt fire. Air is, therefore, the firſt and true 

ood of fire, and the combuſtible matters cannot fur- 

niſn it but by the aſſiſtance and mediation of this 

element, of which it is neceſſary, before we go far- 

= ther, that we ſhould here conſider ſome properties of 

It. 

a | We have obſerved, that all fluidity has heat for 
the cauſe, and, by comparing ſome fluids together, 
we find, that much more heat is requiſite to keep 
iron in fuſion than gold, much more to keep gold 
there than tin, much leſs to keep wax, much lets to 
keep water, much leſs ſor ſpirit of wine, and at laſt 
exceedingly leſs for mercury ; fince it does not loſe 
its fluidity but at 187 degrees below that where wa- 
ter loſes its fluidity; this matter, mercury, would 
be therefore the moſt fluid of all bodies, if air was 
not ſtill more ſo. Now, what does this fluidity 
greater in air, than in any other matter, indicate? It 
appears, that it ſuppoſes the leaſt degree of adhe- 
rence poſhble between its conſtituting parts, that can 
be conceived, by ſuppoſing them of ſuch a figure as 
only to be touched at one point. It may be allo 
imagined, that, being endowed with fo little appa- 
rent energy, and ſo little mutual attraction of one 
towards the other, they are for this reaſon leſs maſ- 
ſive and more light than thoſe of every other body; 
but that appears to me falſe, by the compariſon of 
mercury, the moſt fluid of bodies next to air, and 
of which, nevertheleſs, the conſtituting parts ap- 
pear to be more maſſive and heavy, than thoſe of all 
other matters, excepting gold. The greater or 
leſſer fluidity does not, therefore, indicate the parts 
of the fluid are more or leſs weighty, but only that 
their adherence is.ſo much the leſs, their union ſo 
much the leſs intimate, and their ſeparation ſo much 
the eaſter. It a thouſand degrees of heat is required 

to keep water fluid, it, perhaps, will only require 
one to preſerve that of air. 


Air, 


* 
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Air, therefore, of all matters, is that which di- 
vides the eaſieſt; that whoſe parts obey with the 
leaſt reſiſtance; chat which is put the eaſieſt in an 
expanſive motion, contrary to that of the attractive 
force: thus, air is very near the nature af fire, whoſe 
property conſiſts in their expanſive motion; and al- 
though air is not of itſelf the leaſt particle of heat 
or fire ſufficing to communicate to it, we muſt ceaſe 
to be aſtoniſhed, that air ſo ſtrongly augments the 
activity of fire, and what is ſo necęſſary to its ſub- 
ſiſtence ; for being, of all ſubſtances, that which 
moſt eaſily takes the expanſive motion, it will be that 
alſo which fire will draw, and ſeize in preference to 
every other, and will appropriate itſelf the moſt in- 
timately with it, as being of the neareſt nature to its 
own; conſequently, air muſt be the moſt powerful 
adminicle of fire, the molt agreeable food, and the 
moſt intimate and neceſſary friend. 

Combuſtible marters which are looked upon com- 
monly as the true food of fire, nevertheleſs, do not 
ſerve it, nor profit any thing to it as ſoon as they 
are deprived of air, for then the moſt intenſe fire will 
not burn, nor even cauſe any ſenſible alteration to 
them; whereas, with air, a fingle ſpark catches 
them; and in proportion as it is ſupplied with a 
greater or leſſer quantity of air, the fire becomes in 
the ſame proportion very ſtrong, more extended and 
devouring : inſfomuch, that the celerity, or ſlowneſs, 
with which fire conſumes combuſtible matters by the 
greater or leſſer quantity of air with which it is ſup— 
plied. ,Theſe matters, therefore, are only a fe+. 
condary food for fire, which it cannot appropriate 
of itſelf, and of which it cannot make uſe ; but as 
much as the air mixes with it, they approach 
nearer the nature of fire by modifying them, and 
ſerves them as an intermediate object to unite 
them. 

Vol. IV. 3M | This 
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This operation appears to me to be very clearly 
conceived; by conſidering that fire does not reſide 
in bodies in a fixed manner; that it generally makes 
only an inſtantaneous ſtop there; that, being always 
in an expanſive motion, it cannot ſubſiſt in that 
ſtate, but with the ſuſceptible matters of this ſame 
motion; that the air aſſiſts with the utmoſt facility, 
the ſun of this motion becomes greater, the action 
of the fire more briſk, and from hence the moſt vo- 
latile part of combuſtible matters, ſuch as air, oily 
molecules, &c, obeying this expanſive motion which 
is communicated to them, they riſe in vapours : 
that theſe vapours convert themſelves into flame by 
the like aſſiſtance of external air; and that, in ſhort, 
as much as there ſubſiſts in combuſtible bodies ſome 
parts capable of receiving, by the aſſiſtance of air, 
this motion of expanſion, they do not ceaſe from 
feparating to follow the air and the fire in the road 
they take, and, conſequently, are conſumed by eva- 
- porating with them. 

There are certain matters, ſuch as artificial phoſ- 
phorus, and gunpowder, which ſeem at firſt tight 
to be an exception againſt what I have juſt obſerved; 
for they have no need of the aſſiſtance of renewed 
air to inflame and wholly conſume them: their com- 


buſtion may be performed in the cloſeſt veſſels ; but 


it is for this reaſon, that theſe matters, which muſt 
be looked upon as the moſt combuſtible for all, con- 
tain in their ſubſtance all the neceſſary air for their 
combuſtion. Their fire produces at firſt this air, 
and conſumes it inſtantaneouſly; and as it is in a very 
great quantity in theſe matters, it ſuffices for their 
tull combuſtion, which from hence has no need, like 
all the reſt, of the aſſiſtance of a foreign air, 

This ſeems to indicate, that the moſt effential 
difference between matters combuſtible, and 
thoſe which are not ſo, is, that theſe contain only 


2a few or none of the light, ethercal and oily mat- 
ters, 
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ters, ſuſceptible of an expanſive motion, or 
that if they are contained therein, they find them- 
ſelves fixed and detained there: inſomuch, that 
although volatile in themſelves, they cannot exer- 
ciſe their volatility every time that the force of the 
fire is not ſtrong enough to ſurmount the force of 
adheſion, which retains them united to the fixed parts 
of matter. It may even be ſaid, that this induction 
which may be immediately drawn from my princi— 
ples, is found confirmed by a great number of ob- 
ſervations well known to chymiſts and phyſicians: 
but what appears to be leſs to, and which, never- 
theleſs, is a neceflary conſequence of it, is, that all 
matter may become volatile as ſoon as man can aug- 
ment the expanſive force of the fire ſufficient to ren- 
der it ſuperior to the attractive force which holds the 
parts of matter (which we call fixed) united; for, on 
one hand, it is requiſite, that we have a fire as ſtron 
as we can have by mirrors better conſtructed than 
thoſe which we at preſent make uſe of ; and, on the 
other hand, we are certain, that fixity is only a rela- 
tive quantity, and that there is no matter of an abſo- 
lute or invincible fixity, fince heat dilates the moſt 
fixed bodies. Now, 1s not this dilatation the index 
of a beginning ſeparation, that is augmented with a 
degree of heat to fuſion, and that with a ſtill greater 
heat would be augmented to volatilifation ? 

_ Combuſtion ſuppoſes ſomething more than volati- 
lifation ; it is ſufficient for it, that the parts of matter 
are divided and ſeparated enough one from the other 
to be carried off by thoſe of heat; they muſt alſo be 
of an analogous nature to fire ; without that, mercury 
which is the moſt fluid body next to air, would be 
alſo the moſt combuſtible; whereas, experience de- 
monſtrates to us, that although it is very volatile, it 
is not combuſtible. Now, what is then the analo- 
gy, or rather the connection, which Nature can 
have in combuſtible matters with fire? Matter, in 
general, is compoſed of four principal ſubſtances, 


called 
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called Elements; earth, water, air, and fire, all four 
enter in a greater or leſſer quantity into the com- 
poſition of all particular matters. Thoſe wherein 


earth and water predominates will be fixed, and will 


become volatile only by the action of beat: thoſe, 
on the contrary, which contain much air and fire, 


will be the only real combuſtibles. The great ditti— 


culty that there is here, in clearly convincing, how 


air and fire, both very volatile, can fix and become 


conſtituent parts of all bodies ; for we ſhall prove, 


that, although there is a greater quantity of air and 


fire fixed in combuſtible matters, and that they are 
combined in a different manner than are other mat- 
ters; all, nevertheleſs, contain a confiderable qu in- 
tity of both theſe clements ; and that the moſt tixed 
and the leaſt combuſtible matters retair thete Fugi- 
tive elements with the greateſt —_ The fa- 
mous phlogiſton of the chemiſts (to toll» choir me— 
thod in preference to Nature) is not a fingle and 
identical principle, as they have rc prel ſenred it. It 
is a compound, a produce of, a reſult of the com- 
binations of the two elements, air and fire, fixed in 
bodies. Without ſtopping on an obicure and incom- 

lete idea, that the contideration of this precarious 
Fibſtance might furniſh us, let us abide by that of 
our four real elements, to which chemiſts, with all 
their new principles, will be always forced ulteriorly 
to return. 

We plainly pesceive, that fire, by abſorbing air, 
deſtroys the ſpring. Now, there are only two me- 
thods of deſtroying a ſpring, firit, by compreſſing it 
till it breaks ; the Tecond, by extending! it tilh it loſes 
its effect. It is not by the firſt method that fire de- 
ſtroys air, fince the leaſt degree of heat rarefies it; 
that this rarefaction augments with it, and that ex- 
perience teaches us, that by a very frong heat, the 
rarefaction of the air is ſo great, that it then occu- 
pies. a ſpace thirtcen times more extended than that 


of 
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of its general volume : hence the ſpring is ſo much 
the more weak, and it 1s in this ſtate that it can be- 
come fixed, and can unite without reſiſtance under 
this new form with other bodies. It is well under- 
ſtood, that this transformed and fixed air, is not at 
all the ſame as that which is found diſperſed and diſ- 
ſeminated in moſt matters, and which preſerves its 
nature in their pores : this is only a mixture of 
them, and not an union. It only belongs to them 
by a very flight adherence ; whereas, the other is fo 
narrowly attached to them, and ſo intimately incor- 
porated, that very often it cannot be ſeparated, 

We ſee, likewiſe, that light, falling on bodies, is - 
not near entirely reflected, but that it remains in 
great quantities in the ſmall thickneſs of the ſurface 
which ſtrikes it; that, conſequently, it loſes its mo- 
tion, extends, is fixed there, and becomes a conſti- 
tuent part of all that penetrates it. Let us add to 
this air, this light, transformed and fixed in bodies, 
and which cannot be in a variable quantity; add 
thereto, I ſav, the conſtant quantity of fire, or the 
actual heat of the terreſtrial globe, whoſe ſum is 
much greater than that of the heat which comes to 
us from the ſun, it appears to be not only one of the 
greateſt ſprings of the mechaniſm of Nature, but, 
at the ſame time, an element with which the whole 
matter of the globe is penetrated ; it 1s the elemen- 
tary fire which, although always in an expanfive mo- - 
tion by its long refidence in matter, and by its ſtroke 
againſt its fixed parts, unite, and incorporate with 
them, and extinguiſh by parts like thoſe of light. 

This may even be proved by an experiment which 
deſerves to be carried farther : I have, by reflection 
on a mirror, collected a very ſtrong heat without 
any light, by means of an iron plate put between 
the braſs and the mirror, a part of heat was reflected 
at the focus of the mirror, while all the reſt of the 
heat penctrated it; hut I have not been able to aſſure 
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myſelf whether the augmentation of heat in the mat- 
ter of the mirror, was not as great as if it had not 
been reflected. 

If we more particularly conſider the nature of 
combuſtible matters, we ſhall find, that every thing 
proceeds originally from vegetables and animals ; in 
one word, from bodies placed on the ſurface of the 
globe, which the ſun enlightens, heats, and vivi- 
fies. Wood, coal, turf, bitemen, rofin, oil, greaſe, 
and ſuet, which are true combuſtible matters, ſince 
all the reſt are only ſo for as much as they contain, 
do not they all proceed from organized bodies, or 
their waſte? Wood, and even coals, fat, and oll, 
by expreſſion, wax and ſuet, are only ſubſtances 
immediately from animals and vegetables, Turf, 
foſſil, coal, amber, liquid, or concrete bitemens, 
are the productions of their mixture, and their de- 
compoſition, whoſe ulterior waſte form ſulphurs, 
and the combuſtible parts of iron, tin, pyrites, and 
every inflammable mineral. I know, that this laſt 
aſſertion will not be admitted, and can even be re- 
jected, eſpecially by thoſe which have ſtudied Nature 
only by the mode of chemiſtry ; but JI muſt requeſt 
them to conſider, that their method is not that of 
Nature; that it cannot become it, or even approach 
it, but as much as it agrees with ſound phyſic, as 
much as not only the obſcure and technical expreſ- 
ſions are baniſhed from it, but eſpecially the preca- 
rious principles, the fiftitious beings which they 
play upon, without even being acquainted with 
them. Sulphur, in chemiſtry, is only a compound of 
vitriolic acid and phlogiſton. What appearance, 
therefore, can there be, that it can, like other com- 
buſtible matters, derive its origin from the waſte of 
vegetables or minerals? To this I anſwer, even by 
admitting this chemical definition, that the vitriolic 
acid, and, in general, all acids, and all alkalis, are 
leis Nature's ſubſtances than the productions of art. 
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Nature forms ſalts and ſulphur, and employs to- 
wards their compoſition, as it does to that of other 
ſubſtances, the four elements, much earth and wa- 
ter, a little air and fire, enters in a variable quantity 
in each different ſaline ſubſtance; leſs earth and wa- 
ter, and much more air and fire, ſeems to enter into 
the decompoſition of ſulphur. Salts and ſulphurs 
muſt, therefore, be regarded as beings of Nature, 
from which, by the afftance of the art of chemiſtry, 
and by means of fire, the different acids they contain 
has been extracted; and ſince we have uſed fire, and, 
conſequently, the air and combuſtible matter to ex- 
tract the acid, can we doubt whether they have re- 
tained them, and that they do not really contain the 
parts of combuſtible matter which will there be en- 
tered during extraction. 

The phlogiſton is ſtill much leſs than the acid, a 
natural ſubſtance; it would indicate one, if it was 
not regarded as a compoſition of air and fire, becauſe 
fixed and inherent in other bodies. Sulphur, in 
fact, may contain much of this phlogiſton, and 
much of this vitriolic acid ; but it has, like all other 
matter, 1ts earth and water ; in other reſpects, its 
origin indicates, that a great communication of 
combuſtible matters is required for its production. 
It is formed in volcanos, and it ſeems as if Nature 
produces it only by the effort and means of the 
ſtrongeſt fire; all concur, therefore, to prove, that 
it is of the ſame nature as other combuſtible matters, 
and that, conſequently, like them, it derives its 
firſt origin from the waſte of organized ſubſtances, 

But I go ftill farther : acids themſelves in a 
great meaſure come from the decompoſition of ani - 
mal or vegetable ſubſtances, and, in conſequence, 
thereof contain the principles of combuſtion. Let 
us, for example, take ſalt-petre, does it not owe its 
— to theſe matters ; is it not formed by the pu- 
tretaction of vegetables; from the urine and excre- 
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ments of animals? Experience ſeems to demon- 
ſtrate this, fince ſalt- petre is only ſought for and 
found in the habitations where men and animals have 
reſided for a long time; and fince it is direct! 
formed from the waſte of animal and vegetable ſub- 
ſtances, muſt it not contain a prodigious quantity of 
fixed air and fire? It contains alſo even much more 
than ſulphur, charcoal, oil, &c. All theſe com- 
buſtible matters have need, as we have obſerved, of 
air to make them burn and conſume ſo much the 
faſter, as they receive it in a greater quantity. Salt- 
petre has no need of it when it is mixed with ſome 
of theſe combuſtible matters, it ſeems to carry in it- 
ſelf the reſervoir of all acceſſory air to its combuſ- 
tion; in cauſing it to detonate, we ſee it blow up its 
own fire as with a pair of bellows:: by incloſing its 
fire in a narrow compaſs, far from extinguiſhing, it 
only receives greater ſtrength, and producesterrible ex+ 
ploſions, on which all our murdering acts are founded. 
This ſudden combuſtion is, at the {ame time, ſo com- 
plete, that there remains nothing after inflamma- 
tion; whereas, all other matters leave cinders be- 
hind, or other refidue, which demonſtrate, that their 
combuſtion is not entire, or what comes to the fame 
amount, that they contain a ſufficient number of 
fixed parts which can neither burn nor even volati- 
lize. We can demonſtrate likewiſe, that the vitrio- 
lic acid contains alſo much air and fixed fire, al- 
though in a leſs quantity than the nitrous acid, and 
from hence it derives, like that, its origin from the 
ſame ſource ; and the ſulphur, in the compoſition of 
which this acid enters fo abundantly, derives all the 
principles of its combuſtibility from animals and 
vegetables. | 
Artificial phoſphorus, which is the firſt in the or- 
der of combuſtible matters, and whoſe acid is dif- 
ferent from the nitrous and vitriolic, 1s alſo derived 
only from the animal kingdom; or, as we mT ſay, 
| rom 
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from the two ſources of all combuſtible matter. 
Phoſphorus flames of itſelf; that is to ſay, without 
any communication with igneous matter, without 
friction, and without any other addition than the 
contact of the air. Another proof of the neceſſity 
of this element for the combuſtion even of a mattet᷑ 
which appears to be compoſed only of fire. We 
ſhall hereafter demonſtrate, that air is contained in 
water under a mediate form, between the ſtate of 
elaſticity and that of fixity. Fire appears to be in 
the ſame ſtate in phoſphorus ; for, as air is diſengaged 
from water as ſoon as the preſſure of the atmo- 
ſphere is diminiſhed, the fire is diſengaged from the 
phoſphorus when the preflure of the water ceaſes, 
when we are obliged to ſubmerge it to preſerve and 

revent its fire from being rarefied. Phoſphorus 
15 to contain this element under an obſcure and 
condenſed form, and to be, with reſpect to obſcure 
fire, what the burning-glaſs is to luminous, that is 
to ſay, a mode of condenſation. 

But, without ſupporting ourſelves longer on theſe 
general conſiderations, to which I ſhall return when 
neceſſary, let us purſue in a more direct and parti- 
cular manner the examination of fire; let us endea- 
vour to catch its effects, and to preſent them under 
a point of view more fixed than has hitherto 
been done, 

The action of fire, on different ſubſtances, de- 
pends much on the manner in which it is applied ; 
and the product of its motion, on a like ſubſtance, 
will appear different according to the mode in which 
it is adminiſtered. I have imagined, that fire ſhould 
be conſidered in three different ſtates ; the firſt; re- 
lative to its velocity; the ſecond, to its volume; 
and the third, to its maſs: under each of theſe points 
of view, this element ſo ſimple, and ſo uniform to 
all appearance, will appear a different element. 


The velocity of fire is augmented without the appa- 
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rent volume being increaſed, every time that in a 
ſpace given and filled with combuſlible matters, the 
action and expanſion of fire is preffed by augmenting 
the velocity of the air by a bellows, caverns, venti- 
lators, aſpirative tubes, &c. all of which accelerate 
more or leſs the rapidity of the air directed on the 
fire; which comprehends, as we ſee, all the inſtru— 
ments ; and wind furnaces, from the great forge fur- 
nace to the enameller's lamp. 

The action of fire is augmented by 1 its volilide 
every time that a great quantity of combuſtible mat- 
ters is accumulated, and that the heat and fire is 
driven into the reverberatory furnaces, whica com- 
prehends, as we know, the furnaces of our glaſs, 
porcelain, and pottery manufactures, and all thoſe 
wherein metals and minerals are melted, iron ex- 
cepted. Fire acts here by its volume, and has only 
its own velocity, fince the rapidity is not augmented 
by the bellows, or other inſtruments which carry air to 
the fire. It is certain, that the form of Tizards, i. e. 
the principal openings, by which theſe furnaces de- 
rive air, contribute to attract it more powerfully »| as 
it is an open ſpace ; but this augmentation of velo- 
city is very inconſiderable in compariſon of the great 
rapidity which the bellows give to it : by this laſt 
proceeding, the action of fire is accelerated, and 
ſtirred up by the air as much as poſſible: by the 
other proceeding, we augment it by concentering 
its flame in a great volume. 

There are, as we obſerve, many modes of avg- 
menting the action of fire, whether we would make 
it act by its velocity, or by its volume; but there is 
but one by which we can augment its maſs ; that is 
to ſay, by uniting it in the focus of a burning- 
glaſs. When we receive on the refracting, or re- 
fleting mirror, the rays of the ſun, or even thoſe of 
a well-kindled fire, we unite them in ſo much the 
leſs ſpace, as the mirror is longer, and the focus 
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ſhorter-: for example, by a mirror of four feet dia- 
meter, and one inch focus, it is clear, that the quan- 
tity of light, or fire, which falls on the four-feet 
mirror, will be united in the ſpace of one inch, will 
be 2304 times denſer than it was, if all the incident 
matter arrived to this focus without any loſs. We 
ſhall fee, in another place, how much it effectively 
loſes. But it is here ſufhcient to point out, that 
when even this loſs is two thirds or three fourths; the 
maſs of fire concentrated in the focus of this mirror, 
will be always fix or ſeven hundred times denſer than 
it was on the ſurface of it. In this, as in all other 
caſes, the maſs grows by the contraction of the vo- 
lume ; and the fire which we thus augment the den- 
ſity of, has all the properties of a maſs of matter; 
for, independent of the action of heat, by which it 
penetrates bodies, it impels them and dilplaces them 
as a ſolid moving body which ſtrikes another would 
do. We can, therefore, by this means augment 
the denſity, or maſs of fire, ſo much the more as 
we perfectionate the conſtruction of burning mir- 
rors. 

Now, each of theſe modes of adminiſtering fire, 
and increaſing either the velocity, volume, or mals, 
produces often very different effects on the ſame ſub- 
ſtances. By one of theſe modes we calcine what 
is melted by another; and by the latter, we volati- 
liſe what appears refractory to the firſt : inſomuch, 
that the ſame matter gives ſuch diſſimilar reſults, 
that we cannot rely on any thing, at leaſt, that we 
cannot work at the ſame time, or ſucceſſively, by 
theſe three modes or proceedings, we have 1n- 
dicated, which is a longer road, but the only one 
which can conduct us to the exact knowledge of all 
the relation diverſe ſubſtances may have with the 
clement of fire. And, in the like manner, as I di- 
vide into three general proceedings the adminiſtra- 
tion of this element, I divide likewiſe every matter 
| that 
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that can be ſubmitted to its action into three chfſes, 
I place apart, for a moment, thoſe which are purely 
combuſtible, and which immediately proceed from 
animals and vegetables; and I divide all mineral 
matters into three claſſes, with relation to the action 
of fire. The firſt is, that of matters which this ac- 
tion, centinued for a long time together, renders 
lighter, as iron; the ſecond, which this ſame action 


of fire renders heavier, as lead; and the third claſs, 


is that of matters, on which, as gold, this action of 
fire does not appear to produce any ſenſible effect, 
ſince it does not at all alter their weight, All exiſt» 
ing and poſſible matters, that is to ſay, all ſubſtances 
fimple and compounded, will neceflarily be com- 
prized under one of theſe three claſſes. Theſe expe- 
riments by the three proceedings, which are not 
difficult to be made, and which only require exact- 
neſs and time, might diſcover to us many - uſeful 
things, and might be very neceſſary on real principles 
to build the theory of chemiſtry : this noble ſcience 
till now has only been carried on by a precarious 
nomenclatura, and on words the more vague, as 
they are the more general. Fire being, as we may 
ſay, the only inſtrument of this art, and its nature 
being not known, no more than its connection with 
other bodies, we know not what it affords, nor what 
it takes away : we work, therefore, in the dark, 
and we can only arrive at obſcure reſults, which are 


rendered more obſcure by erecting them into princi- 


ples, The phlogiſton, the mineralizer, the acid, 
the alkali, &c. are only terms created by method, 
the definitions of which are adopted by convention, and 
anſwer to no clear or preciſe idea, nor even to any real 
ſubſtance. So long as we ſhall not be acquainted with 
the nature of fire better, ſo long as we ſhall be igno- 
rant of what it gives to, or what it takes away from, 
matters we offer to its action; it will not be poſſible 
to decide on the nature of theſe matters aftex tho 
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operations of chemiſtry, ſince every matter to which 
fire gives, or takes away any thing frem, 1s no 


longer the ſimple ſubſtance that we would know it, 


but a compoundad and mixed matter, either unnatu- 
ralized and changed by the addition or ſubtraction of 
other matters which fire raiſes up or enters into it. 

Let us take, for example, of this addition and 
ſubtraction, lead and marble ; by a fimple calcu- 
lation, the weight of the lead will be increaſed near 
a fourth, and marble diminiſhed near one half: 
there is, therefore, a quarter of unknown matter 
which fire gives to the firſt, and a half of other mat- 
ters equally unknown, which it raiſes to the ſecond, 
All the reaſoning of chemiſtry has not hitherto de- 
monſtrated what this matter is which fire gives or 
carries away ; and it is evident, that when we work 
on lead and marble, after their calcination, they are 
no longer theſe ſimple matters treated of, but other 
unnaturalized and compounded matters by the ac- 
tion of fire: might it not, therefore, be neceſſary 
firſt of all to proceed in the roads we have indicated, 
and ice immediately under one glance every matter 
which fire neither changes nor alters : afterwards, 
let us look on thoſe which fire deſtroys or diminiſhes, 
and at laſt, thoſe which it augments by incorporat- 
ing with them. 

Bur let us more narrowly examine the nature of 
fire, confidered in itſelf ; fince it is a material ſub- 
ſtance, it is ſubject to the general law, to which all 
matter is ſubjected ; it is the lighteſt of all bodies, 
notwithſtanding which it has weight; and although 
what we have before ſaid is ſufficient to prove it, we 
ſhall ſtill further demonſtrate it by palpable experi- 
ments, which all the world may cafily repeat. 
It might be immediately ſuſpected by the recipro- 
cal weight of the planets, that fire is in its maſs 
heavier than every other matter ; for the planets, 
which are luminous, like the ſun, the whole ſub- 
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ſtance of which appears to be fire, does not leſs uſe 
their power of attraction, with reſpect of the planets 
which are not; but we thall demonſtrate, that the 
fire even in a very little volume is really. heavy, as it 
obeys, like all other matter, the general law of 
gravity; and that, conſequently, it muſt, like that, 
have diss of affinities with other bodies; 
muſt have more or leſs with this or that ſubſtance, 
and has little or none at all with many others. All 
thoſe which it renders more weighty than lead, will 
be thoſe with which it will have a greater allivity : 
and by ſuppoſing it « applicd to. the fame degree, 
and during an equal time, thoſe matters which 
will gain the moſt weight, will be alſo thoſe with 
which this affinity will be the greateſt, One of the 
effects of this affinity in cach matter is to retain the 
ſubſtance even of fire, and to incorporate itſelf; 
and this incorporation ſuppoſes, that not only fire 
loſes its heat and its claſticity, but even all its mo— 
tion; ſince it fixes itſelf in theſe bodies, and becomes 
there a conſtituent part. There is, therefore, room 
to imagine, that there is fire likewiſe which is found 
under a fixed and concrete form in almoſt every 
body, and we may hope, that after the example of 
Dr. Hales, who has diſcovered the method to diſ— 
engage fixed air in every body, and eſtimate 
the quantity of it, ſome capabie phyſician or other 
will in future find out the method of dividing fire 
from every other matter where it is found under a 
fixed form: but we mult firſt make the table of theſe 
matters, by eſtabliſhing by experiments the different 
relations in which fire combines with every ſubſtance 
which arc analagous to it, and fixes in a greater or 
leiler quantity, according as theſe ſubſtances have 
mor e or Jeſs power to retain them. 

For it is evident, that all matters whoſe weight in— 
crcales by the action of fire, are endowed with an at- 
tiactive force, ſo great that it is ſuperior to that ui 

| the 


NATURAL HISTORx. 47e 


the expanſion, the fiery particles of which are ani- 
mared : fince this is extinguiſhed, its motion ceaſed, 
and the elaſtic and tugitive particles become fixed, 
and take a concrete form. Thus matters, whoſe 
weights are increaſed by fire, as tin, lead, flowers of 
time, &c. and all the reſt that will be diſcovers; 
are ſubſtances which, by their affinity with fire, at- 
tract and incorporate. * All matters, on the con- 
trary, which, like iron, copper, &c. become lighter 
in proportion-as they calcite; are ſubſtances whoſe 
attractive force, relative to the igneous particles, is 
leſs than the expanſive force of fire; this is what 
cauſes fire, inſtead of fixing in theſe matters, on the 
contrary, carries off and drives away the leaſt ad- 
herent parts which cannot reſiſt its impulſion. In 
ſhort, thoſe which like gold, platina, filver, &c. nei- 
ther loſe nor acquire by the application of fire ; and 
which only, as 1 may lay, traverſe, without carry- 
ing any thing from it, and without leaving any thing 
there, are ſubſtances which, having no affinity with 
fire, and not being able to join itſelf with it, cannot, 
conſequently, either retain or accompany it when it 
is carried off, It is evident, that the matter of the 
two firſt clafles have a certain degree of affinity with 
fire, fince thoſe of the ſecond claſs are loaded with 
fire which they retain ; and the fire loads itſelf with 
thoſe of the firſt claſs, which it carries off; whereas, 
the matters of the third claſs, to which it neither 
lends nor borrows, have not any affinity or attrac- 
tion with it, and are, as I may fay, indifferent to 
its action, which can neither unnaturalize, nor even 
change them. 

This diviſion of every matter into three claſſes, re- 
lative to the action of fire, does not exclude the 
more particular and lefs abſolute diviſion of all mat- 
ters into two other claſſes, which has been hitherto 
regarded as relative to their own nature, which is 
ſaid to be always vitrifiable, or calcarcous. Our 
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new diviſion is only a more elevated point of view" 
under which we muſt confider them, to endeavour 
to deduce therefrom even the agent that is uſed by 
the relations fire can have with every ſubſtance to 
which it is applied. In defect of comparing, or of 
combining theſe relations, as the means uſed for 
the application of fire, I perceive, that we every 
day fall into apparent contradictions, and even into 
very prejudicial errors. I ſhall give a very recent 
example: two able chemiſts (Meſſrs. Pott and Ar- 
cet) have ſubjected a great number of ſubſtances to 
the action of fire. The firſt made uſe of a furnace, 
which I am aſtoniſhed the ſecond did not.under- 
ſtand, fince nothing has ever appeared to me ſo clear 
in the whole work of M. Pott, and which only re- 
quires a glance on the engraved plate to know its 
conſtruction: it can, although without a bellows, 
have nearly as much effect as if it was ſupplied with 
them; for, by means of long tubes adapted to the 
furnace at top and at bottom, the air arrives and 
circulates there with a rapidity ſo much the greater 
as the tubes are leſs proportionate : theſe then, are 
a perpetual bellows, the effect of which may be in- 
creaſed at pleaſure. This conſtruction is ſo good 
and fimple, that I cannot conceive why Mr. d'Arcct 
faid, that this furnace is to him a problem ; that he is 
perſuaded Mr. Pott made uſe of bellows, Sc. whereas, 
it is evident, that his furnance is equivalent, by its 
conſtruction, to the action of a bellows, and that it, 
conſequently, has no need of a ſupply : that, be- 
ſides, this furnace is exempt from the fault Mr. Ar- 
cet reproaches the bellows with, of which he has 
reaſon to ſay, that the a/ternate action, without ever 
ceaſinr, receiving, and expiring, troubles and tlirows an 
inequality en the action of the fire, which cannot in this 
caſe happen, ſince, by the conſtruction of the fur- 
nace, we evidently perceive, that the renewal of the 
air is conſtant, and that its action is not renewed nor 

expired, 
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Mr. Pott has uſed one'of the modes which ought to 


be employed to apply fire; that is to ſay, a mode 


by which, like a bellows, we augment the velocity 
of fire, by inceſſantly preſhng it wich a continued 
renewed air: and all the fufions he made by this 
mode, and ſome of which I have repeated, as with 
gres,® &. are very true, although M. d' Arcet de- 
nies them. For why does he deny it ? It is be- 


cauſe he, inſtead of uſing, like M. Pott, the firſt of 


our general proceedings; that is to ſay, the fire by 
the accelerated velocity as much as poſſible by the 
rapid motion of the air; 'a mode by which he had 
obtained the ſame reſults; he made uſe of the ſecond 
proceſs, and only employed the fire in a great vo- 
lume in a furnace, without a bellows, or its like; in 
which, conſequently, the fire would not produce the 
ſame effects, but muſt give others; ſo that, for the 
ſame reaſon, the firſt proceſs cannot produce : thus, 
the contradictions between two able phyficians are 
only founded on two palpable errors. The firſt 
confifts in thinking, that the moſt violent fire is that 
which is in the greateſt volume; and the ſecond, 
which obtains from fire the ſame reſults, in whatſo- 
ever manner it is applied; nevertheleſs, theſe two 
ideas are falſe, The conſideration of contrary truths 
is ſtill one of the firſt ſtones on which the foundations 
of chemiſtry ſhould be placed : for might it not 
be neceſfary firſt of all, and to avoid the like con- 
tradictions in future, that chemiſts ſhould not forget 
that there are three general and very different modes, 
to apply a violent fire? The firſt, as I have ob- 
ſerved, by employing a ſmall volume of fire, but 
which we agitate and exalt to the higheſt degree by 
the velocity of the air, either by bellows,” or a fur- 
nace like that of Mr. Pott's, which draws the air 
with great rapidity. We ſee, by the effect of an 
a . 30 enameller's 
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enameller's lamp, that with a quantity of fire almoſt 
infinitely ſmall, we make the greater effects in the 
ſmall, than the glaſs furnace can make in the great. 
The ſecond mode of applying fire, is, in a very great 
quantity, as is done in the porcelain and glaſs fur- 
naces, where the fire is only ſtrong by reaſon of its 
volume; and where its action is tranquil, and not 
exalted by a continued renewal of air. The third, 
mode of applyi ing fire is in a very ſmall volume; but 
by augmenting its maſs, and its intenſity, ſo far as 
to render it ſtronger than by the ſecond mode, and 
fiercer than by the firſt ; and this mode of concen- 
tering fire, and augmenting the maſs by burning- 
glaſſes, is the moſt powerful of all. 

Now, each of theſe three modes muſt furniſh a- 
certain number of different reſults. If by the firſt 
mode we,melt and vitrify matters, it is very poſſible, 
that by the ſecond mode, we cannot vitrify them; 
and that, on the contrary, we can melt others which 
could not be done by the firſt mode: and, at length, 
it is alſo poſſible, that, by the third mode, we ob- 
tain many reſults fimilar or different from thoſe fur- 
niſhed by the two firſt, Hence, a chemiſt, who, 
like Mr. Pott, uſes only the firſt mode, muſt limit 
himſelf to the firſt reſults furniſhed by this mode, 
to make, as he has done, the enumeration of mat- 
ters which he has melted, but not to pronounce on 
the nonfuſibility of others, becauſe they can be made 
ſo by the ſecond or third mode; in ſhort, not to 
lay, affirmatively and exclufively, ſpeaking of his 
furnace, that in an hour or two, or more, he fuſed all 
that was fufible in Nature. For the like reaſon, ano- 
ther chemiſt, who, like M. d'Arcet, only makes 
ule of the ſecond mode, will fall into an crror, if he 
imagines, in contradiction..to him who only makes 
uſe of the firſt mode, and that becauſe he could not 
fuſe many matters which the other made to run; 


and, on the contrary, puts in fuſion other matters 
which the firſt had not been able to melt; for if ei- 


ther 
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ther one or the other had bethought of ſucceſſively 
employing both modes, he would have perfectly 
perceived, that it was not in contradiction to him- 
ſelf, and that the difference of the reſults proceed 
only from the difference of the modes made ule of. 
What, therefore, of reality reſults from all this, it 
we muſt add to the liſt of matters fuſed by Mr. Pott, 
thoſe of Mr. d' Arcet, and only remember, that to 
melt the firſt, the firſt mode muſt be employed, and 
the ſecond to melt the reſt? There is, conſequent- 
ly, no contradiction between the experiments of M. 
Pott, and thoſe of M. d'Arcet, which I think equal- 
ly good : but both, after this conciliation, might 
have reaſon to conclude, that they have by thele 
two modes melted all what is fuſible in Nature; 
ſince it is demonſtrable, by the third mode; that is 
to ſay, by burning mirrors, we melt and vitrify, vo— 
latiliſe, and even burn ſome matters, which have 
appeared to them fixed and refractory to the fire of 
their furnaces. I ſhall not dwell on any thing par- 
ticularly, which, nevertheleſs, might deſerve. ani- 
madverſion, becauſe it is always uſeful nor let erro- 
neous ideas, or bad grounded circumſtances, from 
whence falſe conſequences may be drawn, ſpring up. 
M. d' Arcet ſays, he has conſtantly remarked, that 
flame takes a greater effect than a charcoal fire : cer- 
tainly, if this fire is not excited by the wind: but 
every time that the hot coal ſhall be vivified by a 
rapid air, there will be a flame which will be more 
active, and will produce much greater effects than 
the tranquil flame. So, likewiſe, when he fays, 
that furnaces afford heat by reaſon of their thickneſs. 
That can be true only in the fingle caſe where fur- 
naces, being ſuppoſed equal, the fire which they 
contain will be animated at the ſame time by two 
currents of air equal in volume and rapidity, The 
fierceneſs of the fire almoſt entirely depends on this 
rapidity of the current of air which animates it: .I 
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can demonſtrate it by my own experience: I have 


teen the gres which M. d' Arcet thought infufible, 


rub and cover itfe}f with a cruſt, by the means of 
two good bellows ; but without the aſſiſtance of an 

furnace, and in the open fire, the effect of thick fur- 
naces is not to increaſe heat, but to preſerve it; and 
they do preſerve it fo much the longer, as they are 


the thicker, 


We might, therefore, ſay with naturaliſts, that 
all 1s Fin able in Nature, excepting that which 1s 
calcareous : that cryſtals, precious ſtones, gres's, 
granites, porphyries, agates, gypſums, argots, 
lava, pumice ſtone, with all metals and other mi- 
nerals, are vitrihable either by the fire of our 
fornkces, or that of mirrors; whereas marble, ala— 
baſter, chalk, marl, and other ſubſtances which 
Yroceed Rem the W ſhells and madrepores, can— 
not be reduced into fuſion by theſe means. Never- 
theleſs, I am perſuaded, that if we attain the point 
of ſtill increating the power of ouf furnaces, and 
eſpecially our mirrors, we ſhall obtain the point of 
fuſing theſe calcareous matters which appcarcd. to 
be of a different nature from the reſt ; ſince there 
arc a multiplicity of reaſons to think, that at the bot- 
tom their ſubſtance is the ſame, and that glaſs is 
the common baſis of all terreſtrial matters. 

By my own experiments, to compare the power 
of fire, according as it is uſed, either its velocity, 
volume, or mals, I have Fel, that the greateſt 
and the moſt powerful glaſs furnaces, is only a weak 
fire, in compariſon of Hat of bellows furnaces ; and 
that fire produced in the focus of a good mirror, is 
ſtill fironger than that of the greateſt forge furnaces. 
J have kept for thirty-fix hours in the hotteſt part 
of the furnace of Rouelle, in Burgundy, where 


laſſes are made as large a and as good as at St, Gobin, 
p Plcardy, and where the fire 18 as fierce : I have 


kept, L , or ty 1125 hours, iron Ole in this 
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fire, without its being melted, agglutinated, or even 
in any manner changed; whereas, in leſs than 
twelve hours this ore runs in a forge furnace, ſo 
thar this laſt fire is much ſuperior to the other. So, 
likewiſe, I have melted or volatilized in a mirror 
many matters which neither the fire, nor reverbera- 
tory furnace, nor the moſt powerful bellows furnace, 
could melt; andI am convinced, that this laſt mode 
is the moſt powerful; but I refer to the experimen- 
tal part of my work the detail of the important ex- 
periments, of which J content myſelf here to indi- 
cate the general reſult. | 

It is vulgarly ſuppoſed, that flame is the hotteſt 
part of fire, yet nothing is worſe founded than this 
opinion; for the contrary may be demonſtrated by 
the eaſieſt and moſt familiar experiments, Offer to 
a ſtraw fire, or even to the flame. of a lighted fagot, 
a cloth for to dry or heat, double and treble the time 
will be required to give it the degree of dryneſs or 
heat, than would be given to it by expoſing it to a 
braſier without flame, or even to a very ſmall heat, 
Flame has been excecdingly well characterized by 
Newton, where he defined it a burning ſmoke (Ham- 
ma eſt fumus candens) and this ſmoke, or vapour, 
which burns, has never the ſame quantity, the ſame 
intenfity of heat, as the combuſtible body from 
which it eſcapes. Only by being carried upwards, 
and extending itſelf, it has the property of commu- 
nicating fire, and to carry it farther than the heat of 
the brafier does, which alone might not be ſufficient 
to communicate it when even very near, | 

The communication of fire merits a particular at- 
tention. I have found, after having reflected on it, 
that, to underſtand it perfectly, we muſt have the 
aſſiſtance not only of facts which may appear to have 
a relation therewith, but alſo ſome new experi- 
ments, the ſucceſs of which appear to leave me no 
doubt on the manner in which this operation of Na- 
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ture is made. Let us receive two or three thouſand 
weight of iron in a mold at its iſſuing from the furnace; 
this metal in a ſhort time loſes its incandeſcence, and 
ceaſes from its redneſs after an hour or two, accord- 
ing to the thickneſs of the ingot. If at the moment 
its rednels leaves it, it is drawn from the mold, the 
under parts will be ſtill red, but this colour will fly off. 
Now, ſo tong as the redneſs ſubfiſts, we can light 
combuſtible matters when applied to the ingot ; but 
as ſoon as it has loſt its incandeſcent ſtate, there are 
numbers of matters which it will not ſet fire to: al- 
though the heat which it diffuſes is, perhaps, a hun- 
dred times ſtronger than that of a ſtraw fire, which, 
nevertheleſs, would communicate the inflammation 
to all theſe matters. This has made me imagine, 
that flame, being neceflary to the communication 
of fire, there was flame in all incandeſcence. The 
red colour ſeems, in fact, to indicate it; but by 
the habit which we are in to look upon as flame only 
this light matter which agitates and carries the air, 
we have thought that there might be flame there ſuffi- 
ciently denſe to as not to obey the impulſion of the air 
like common flame; and this is what I have wanted 
to verify by ſome experiments, by approaching by 
degrees combuſtible matters, near the ſurface of the 
incandeſcent metal, and in the next ſtate after incan- 
deſcence. See the detail of theſe experiments in the 

experimental part of this work. | | 
J am, therefore, convinced, that in combuſtible, 
and even the moſt fixed matters, ſuch as gold and 
ſilver, are in an incandeſcent ſtate, ſurrounded with 
a denſe flame which extends only to a very ' ſhort 
diſtance, and which, as I may fay, 1s attached to 
their ſurface ; and I eafily conceive, that when flame 
becomes denſe to a certain degree, it ceaſes from 
obeying the fluctuation of the air. This white or 
red body, which. iflues from all bodies in incande— 
icence, and which ſtrikes our eyes, is the evapora— 
| tion 
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tion of this denſe flame which ſurrounds the body by 
renewing itſelf inceſſantly on its ſurface ; and even 
the light of the ſun, is not the evaporation of this 
denſe flame, with which its ſurface burns with ſuch 
a great brightneſs? This light, does it not pro- 
duce, when condenſed, the ſame effects as the moſt 
bright flames? Does it not communicate fire with 
as much readineſs and energy? Does it not reſiſt the 
impulſion of air like our denſe flame? Does it not 
always follow a direct road, which the motion of the 
air can neither vary nor change? fince, in blowing, 
as I have tried, with a ſtrong bellows on the, lumi- 
nous cone of a mirror, we do not at all diminiſh the 
actions of light of which it is compoſed, and which 
we muſt regard as a true flame, more pure and denſe 
than all the flames of our combuſtible matters. 

It is, therefore, by light, that fire communicates, 
and heat cannot alone produce the ſame effect as 
when it becomes very ſtrong to be luminous. Me— 
tals, lime, gres, bricks, and calcarcous ſtones, 
whatever may be their degree of heat, cannot in- 
flame two bodies but when: they are luminous, Even 
water, that deſtructive element to fire, by which 
alone we can prevent its communicating, neverthe- 
leſs, communicates when in a well-cloſed veſſel, 
ſuch as Papin's digeſtor, where it is penetrated with 
a ſufficient quantity of fire to render it luminous, and 
capable of melting of lead and tin; whereas, when 
it 1s only boiling, tar from propagating and com- 
municating fire, it extinguiſhes it immediately. It 
is true, that heat alone is ſufficient to prepare and 
diſpoſe combuſtible bodies for inflammation, and 
others for incandeſcence. Heat drives off the humid 
parts from bodies, that is to ſay, the water, which 
is, of all matters, that which moſt oppoſes the ac- 
tion of fire; and what is remarkable, is, that this 
heat which dilates all bodies, does not deſiſt from 
hardening them by drying them. I have an hun- 
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dred times diſcovered, by examining .the ſtones of 
my great furnaces, eſpecially the calcareous, they 
increaſed in hardneſs in proportion to the time they 
had undergone the heat: for example, the external 
parts of the furnace, and which have received eighty 
or eighty-five degrees of conſtant heat, become 
ſo hard, that it is with difficulty we can with the 
common inſtruments to cut ſtones, penetrate it: it 
may be ſaid, they change their quality, though they 
preſerve it in every other reſpect; for theſe ſtones 
are not leſs time, like others, when there is a degree. 
of fire applied to them neceſſary for the operation. 
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